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AMPEREX ELECTRONIC PRODUCTS Inc 

79 WASHINGTON STREET_ BROOKLYN. NEW YORK 




Tune-ln Bigger Sales 

WITH BAKELITE MOLDED! 


T he eye appeal and modern 
touch of Bakelite Molded at¬ 
tract and win customers. Radio 
cabinets made of this material are 
'Yn tune”^vith today’s bupng pref¬ 
erences. 

Bakelite Molded aids in styling, 
by contributing permaneqtly lus¬ 
trous surfaces, rich colors and 
adaptability to nearly any artistic 
conception of form or pattern. In 
production, it permits one-piece 
forming of each cabinet in a single 
molding operation. By simplifying 
production and assembly, it often 
provides higher quality cabinets at 
lower cost. 

In addition to the General Purpose 
Bakelite Molded commonlyused for 
radio cabinets, there are numerous 
other types of equal importance to 
radio engineers and designers; gem¬ 
like Transparent, in colors; Lreas; 
low-loss Polystyrene; Heat-Resistant 
and Impact-Resistant plastics. 

Write for Portfolio 50, a com¬ 
plete set of illustrated booklets, 
which give specifications and other 
useful information about these ver¬ 
satile materials. 

{Right} 1938 Clinton Radio styled uritk 
lustrous black Bakelite Molded cabinet. 
Molded for Clinton Mfg. Co. by Associated 
Attleboro Mfrs., Inc. 



BAKELITE CORPORATION, 2 4 7 PARK AVENUE, NEW YORK, N. Y. 
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Now READY! 22 type 

PORTABLE SPEECH INPUT 




1. Complete structural re-design for 
maximum accessibility. Rear cover eas¬ 
ily removable with no disconnections. 

2. ^licrophone receptacles on remov¬ 
able end plate, allowing adaptation for 
any type receptacle. 

3. Attractive new face panel — extreme¬ 
ly durable anodic aluminum finish. 


^^HEA'RE READY—just in time for the opening games! The 
popular 22 type portable speech input ecpiipments — re-de¬ 
signed to incorporate your suggestions—available in two models, 
22B and 22C. 

Like the 22A, they’re reafZj portable—and give you high fidelity 
at low cost. They’re rugged — designed for fast set-up and easy 
operation even in the dark. Complete and compact in mo dura¬ 
ble cases, tRey’re easily handled by one man. 

Features: stabilized feedback — frequency characteristic flat 
from 30 to 10,000 cycles — operate from 115 volt 50/60 cycle AC 
supply or batteries—4 mike mixers and main gain control—com¬ 
pletely factory wired and tested. Ask Graybar for full details. 


4. Operating convenience and appear¬ 
ance improved by use of new mush¬ 
room shaped knobs with skirt and 
raised pointer, and new flat type kev 
handles wdth concave fiuger surfaces. 

5. Four-channel parallel mixing circuit 
wath 45 db range—increase of 8 db. 

6. Choice of two tyq)es of volume in¬ 
dicator meter—ask for details. 

OistrihuUiTv : 

Crarbrnr EJectHe Cu., Cravbmr Bldic-. X. Y- In Cnnoila 
and IS’nffvMndtftmti: Xorlh^ru Electric Co., Ltd. In otfurr 
coantrijew: Inlernationni Standard E3#-rtric (^rp. 


Western Electric 


RADIO TELEPHONE BROADCASTING EQUIPMENT 
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WITH THE EDITORS 


NAB PRESIDENT 

ON MARCH 30 the Board of Directors, of 
the National Association of Broadcasters 
elected Mark Ethridge, of Louisville, Ken- 
tucky, as their temporary President. IMr. 
Ethridge will serv^e until his successor has 
l)een selected. 

Mr. Ethridge accepted the position of 
temporary President with the understand¬ 
ing that the position would be non-salaried 
and that the XAB Board of Directors would 
continue its active search for a permanent 
head of the industry. 

The new executive of the NAB is a na¬ 
tive of ^Mississippi and has been in news¬ 
paper work for over 25 years. At the pres¬ 
ent time he is General ^famiger of the Loiiis- 
tille Courier Journal, owners of radio sta¬ 
tion WHAS. 

Mark Ethridge is a well liked and 
capable man. We feel th.at the NAB has 
made no mistake in their selection. 

ROCHESTER FALL MEETING 

THE DATES Eor the 1938 Rochester Fall 
Meeting have ii>een announced as Novem¬ 
ber 14, 15 and 16. These meetings have 
become one of the most popular technical 
gatherings of the year for broadcast receiver 
and tube engineers. Further information of 
this convention will, of course, appear in a 
later issue of Communications. 

EXCISE TAX CAMPAIGN 

THE CAMPAIGN in C<»ngress to repeal or 
reduce the hve percent radio excise tax has 
been renewed. -\t a public liearing on March 
17, Chairman Harrison, of the .Senate Fi¬ 
nance Committee, assured the RALk that 
the industry’s tax relief appeal would be 
given “most careful and thorough consid¬ 
eration.” despite omission from the House 
hill of action on the radio tax. It is ex- 
fKicted that the Senate Committee will act 
on the bill at an early date. 

That radio, broadcasting as well as manu¬ 
facturing, should be free of any special tax 
because of its public service and general use, 
was emphasized. kVidespread support of 


the RMA’s repeal movement has come from 
the trade in letters to the Committee and 
to the individual Senators, including formal 
resolutions from the Retail Merchants As¬ 
sociation of San Francisco, and other trade 
organizations. Further, active support was 
given by the Radio Servicemen of America 
and its membership in many local sections. 
It is re[)orted that Senators also are re¬ 
ceiving appeals from many distributors and 
dealers. 

We repeat that radio has certainly passed 
out of the luxury stage and tliat repeal of 
the tax seems to be the logical move. 

PRESENTING . . . 

ON PAGE 7 of this issue appears an article 
on “Selecting Speech-Input Unit.s.” In this 
article, Mr. Taylor thoroughly discusses the 
factors entering into the selection of speech- 
input units and points out the relative im- 
p<jrlancc of these factors. This discussion 
should be of considerable interest to LK)th 
the broadcast engineers who are contem¬ 
plating the purchase of factory built equip¬ 
ments as well as those who must “build their 
own” in order to incorpr>rate special de¬ 
signs. 

A CONTROL ROOM switching method is dis¬ 
cussed this month by J. G. Sperling. It 
was particularly designed for convenience, 
dexil)ility, and case of operation. 

.Ai*so of interest to broadcast engineers is 
the chart prepared by John J . Long, Chief 
Engineer, of W HAM, giving antenna 
heights for various frequencies, and the 
article by L. C. Sigmon on a 300 and 200 
megacycle pack transmitter and receiver for 
remote pickup applications. 

FOR THE broadcast receiver engineers, we 
present in this issue articles on ‘"Electro- 
Ivtic Capacitors in Filter Design.” by Paul 
\IacKnight Dceley. “Permeability - Tuned 
Push-Button Systems/' by F. N. Tacob. 
and "A High-Fidelity ^Local’ Receiver.” 
The latter unit, in our opinion, represents 
a step in the right direction . . . toward the 
ultimate goal of real high-quality reception. 
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PITCAIRN: 

^ISLAND 


C/ solateil in the middle ot the South Pacific Ocean, 
without dependable communication tor nearly 150 years— 
descendents ot the H.M.S. Bounty mutineers now have a 
new radio transmitter that will span the gap of space and 
time at will. 5Dependable insulation will safeguard this lone¬ 
ly 'PITC” transmitter from disastrous breakdowns insu¬ 
lation that must stand up indefinitely under the hot, humid, 
salt-laden tropical winds that sweep across the South Seas. 
SAlSiMag l‘>6* is used at vital ]>oints in rhe radio frequency 
and high voltage circuits of the 
new Pitcairn Transmitter, both in 

stand.ard insulator form and as / -v ✓ v 

an important component of parts I p I j—, P 

furnished In Aero vox Corpora- I I 


Corporation, Coto-Coils, Inc., Ohmite Manufacturing Com¬ 
pany, The Triplett Electrical Instrument Company, etc. 
5 In the wide range of AlSiMag and Lava Ceramics for 
all types ot appHcations, you will find better insula¬ 
tion for jwir products. Recommendations and quotations 
on your requirements furnished promptly, without obliga¬ 
tion. 5 A Revised Table of Characteristics, with useful 
facts about AlSiMag and Lava is yours for the asking— 
send for it today. 

• The adzxinced ultra-steatite ceramic. 

Law loss factor at ulfra^high fre- 
pw r-u quencies plus high dielectric strength 

^ I and excellent mechanical properties 

I I |0| make .AlSiMag 196 the ideal material 

k J I . 11 k I for all high frequency applications. 
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SELECTING SPEECH-INPUT UNITS 



THE BROADCAST STATION engineer, faced 
with the problem of specifying equip¬ 
ment for a new studio installation, or for 
extension of an older installation, may 
follow one of two alternative courses. 
The first of these is to decide on the use 
of a factory-assembled equipment— 
standard models of which are now avail¬ 
able in one-and-t%vo-5tudio groupings, 
and on special order in larger arrays. 
The second is to select the proper 
speech-input units, either of one or of 
several manufacturers, and to assemble 
these in his outi shop and according to 
ills ow'n preconceived ideas of a suitable 
layout. The former has the advantage 


Fig. 1. Typical microphone - input - to- 
tronsmitter-line-output characteristic of 
a speech-input equipment designed for 
use with velocity microphones. 

Fig. 2. Typical microphone - input - to- 
monitoring - loudspeaker - output char¬ 
acteristic of a speech-input equipment 
designed for use with velocity micro¬ 
phones and high-quality monitoring 
speakers. Note high-end and low-end 
compensation. 


By JOHN P. TAYLOR 


Distortion characteristic illustrating in¬ 
crease of distortion at high and low ends 
of the frequency range. 


of being ■factory assembled, wired and 
tested” and otters assurance as to over¬ 
all performance — responsibility for 
which the station engineer would other¬ 
wise have to assume. Where standard 
groupings can be used, the cost is no 
greater, and sometimes less, than that 
of assembly in the field. However, if 
special features are to he incorporated 
the design fails into the ‘custom-built” 
category, and thereby becomes more ex¬ 
pensive. Moreover, some stations—to 
gain experience, or to avoid labor dif¬ 
ficulties, or for ocher reasons—prefer to 
assemble their own. The more or less 
.'Standardised design of modern speech- 
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input units makes the latter course en¬ 
tirely practical—^providing the required 
attention is given to the selection of the 
proper units. Most manufacturers now 
furnish sufficient information to allow 
of fairly dependable conclusions. How¬ 
ever, different methods of presenting 
this information, and hasty conclusions 
on the part of station engineers and op¬ 
erators. often lead to disappointing re¬ 
sults. A realization of all of the factors 
entering into the selection of speech- 
input units, and of the relative ^mp^1r- 
tance of tliese is, therefore, the first es¬ 
sential in the design of a speech-input 
system. 

CONSTRUCTIONAL FEATURES 

Generally speaking, the factors to be 
considered when choosing speech-input 
units tall into three categories. These 
may be classified as constructional and 
appearance features, electrical design 
features, and performance. The con- 
structionaJ features, of course, include 
such physical aspects as tlie size, and 
method of mounting of the unit, and 
such mechanical aspects as the arran.ge- 
nient of comp<incnts, degree of accessi¬ 
bility, and the like. The appearance fea¬ 
tures include not only the overall appear¬ 
ance, but also the arrangement of the 
panel, the finish, and the s\-nimetry, not 
only of the unit itself, but also as related 
to other units. Pages could l)e written 
on the subject, but as most of these fea¬ 
tures are recognizable by any experi¬ 
enced engineer, and as, moreover, they 
allow considerable leeway for individual 
preference, they need not be considered 
further here. 

ELECTRICAL DESIGN FEATURES 

The electrical design features involved 
in a proper selection include two quite 
different aspects. The first includes defi¬ 
nite design features, such as input and 
output impedances, power-supply re¬ 
quirements, means provided for connec¬ 


tion with other units, and details such 
as metering aiTangements, jack pro¬ 
visions and the like. These can be stated 
quite definitely, since, for any particular 
application, there will be an obvious 
best choice. Of far less definite nature 
is the second classification. Within this 
fall such features as the types of tubes 
used, the numlier of stages, the location 
of gain controls (with respect to the 
circuit ) and other circuit features which 
conceivably nray operate equally-well 
tor a number of different arrangements. 
This is a field in which the average sta¬ 
tion engineer or operator—lacking the 


which do not become apparent until they 
have been tried out over and over again 
will mitigate against the use of a new 
development which seems to have un¬ 
beatable possibilities. One course which 
can be followed is to observe carefully 
the use, or non-use, of particular devel¬ 
opments by those manufacturers in 
whom the engineer feels he can place 
his trust. Often this will provide a hint 
on the answer to some otherwise un- 
solvable problem. For example, suppose 
that a year or so ago a particular sta¬ 
tion engineer was considering whether 
he should use metal tubes or glass tubes 


Distoriion c h a r - 
acteristic of a 
widely used re¬ 
mote-pickup equip¬ 
ment. Note diver¬ 
gence of arith¬ 
metic and rms 
values of distor¬ 
tion. 



experience, and usually the facilities, of 
the large laboratories—is at a loss for 
an adequate criterion. By keeping up- 
to-date with new developments, as de- 
icribed in the literature of the art, one 
can, of course, provide himself with gen¬ 
eral opinions as to the value of various 
circuit feaiiires. Certainly every fxjssi- 
ble effort along this line should be made. 
However, it must be remembered that 
minor disadvantages of a new develop¬ 
ment often become major drawbacks in 
application—in many instances factors 


in his speech-input equipment. He looks 
at what the large manufacturing com¬ 
panies are doing—and finds that (at the 
time) they are not using metal tuijes in 
speech units. Ipso facto, there must be 
a good reason (lest the wrong impres¬ 
sion be given, it must l>e added paren¬ 
thetically that the non-uniformity of 
metal tubes, which \vas apparently the 
factor mitigating against their use, 
seems to have been overcome, and 
these are now being used more freely 
in speech-input equipment). Many simi- 


Comparison of weighted ond unweighted measurements Linear plot of distortion component in the output of a 

of background level for typical speech-input equipment. speech-input equipment. See Fig. 6. 
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lar examples could be quoted. Certain 
tube types, for instance, must obviously 
be better-suited for broadcast use. This 
is a simple deduction from the fact that 
a manufacturer making available a hun¬ 
dred or more different tube types con¬ 
sistently uses not more than a score or 
so in his high-quality equipment. 

The mechanical and electrical features 
ha%'e been discussed first in order to dis- 


cofisideration of the externaJ features 
which relate to the performance of the 
particular unit. For instance, an ampli¬ 
fier whose distortion content is entirely 
satisfactory at the level chosen for the 
production test of die unit, may be quite 
unsatisfactory^ at the level at which it 
is used after installation. Tlms^ it be¬ 
comes of value to examine more care¬ 
fully tlie concepts of high-fidelity per¬ 



The curve of Fig. 
5 plotted logaritb- 
mically in order to 
secure a c o m - 
porison of the two 
methods. 


[X)se of these and to allow more atten¬ 
tion to the performance features which, 
of course, must be the preeminent con¬ 
sideration in any high-quality system. 
The requirements for high fidelity liave 
l>een stated and restated so often as to 
become something of a bore. Generally 
the refrain runs: ''uniform frequency 
response, low distortion, and low back¬ 
ground noise level.” Unfortunately, the 
performance of some equipment claimed 
to meet this standard, will in practice 
actually fall short of it. Usually, the 
reason for this will be found in lack of 


formance—particularly as related to cer¬ 
tain sometimes-overlookied factors relat¬ 
ing thereto, 

FREQUENCY RESPONSE 

A flat frequency response for all units 
has always been considered the ideal— 
the theory being that if each unit of the 
chain is flat, the overall response must 
also be flat—and flexibility will be a 
maximum, since this factor wall not need 
to be considered in interchanging units. 
N*o one would find fault with this as a 
goal. However, it is necessary to realize 


that some modification may be desirable. 
This follows from the fact that com¬ 
monly-used accessories — microphones 
and loudspeakers, for instance—do not 
have a flat response. The velocity mi¬ 
crophone, for example, is generally con¬ 
sidered to have a smoother response 
than any other type in common use— 
but a close inspection of the frequency 
characteristics indicates that it does 
have one deficiency, namely, a falling off 
of response in the high register 
(amounting to about 3 db at 10,000 cy¬ 
cles). Now, 3 db in itself would hardly 
be important—the db specification 

of some manufacturers to the contrary, 
Howe\^er, a slight drooping at the high 
end would likely be the more marked 
because of deviations in the following 
units of the system. Thus, the overall 
drop at 10,0(30 cycles^when added up 
for all of the units—may reach 7 or 8 
db, which does become imp^jrtant. For 
this reason it is desirable to consider 
providing a compensating slope at some 
point in the system. This con most prac¬ 
tically be done in the preamplifier— 
response up 3 or 4 db at 10,000 cycles 
being easily obtained. Of course, other 
types of microphones, the "eight-ball” 
and “salt-shaker,” for instance, have an 
increase of re 3 jx>nse at high frequencies 
which is more than enough to off'set the 
usual loss of other units, and hence, 
should if anything be compensated in 
the opposite direction. Frequency re¬ 
sponse of speech-input channel for use 
w ith velocitTr mikes is shown in Fig. 1. 

Another decidedly-not-flat unit is the 
monitoring loudspeaker. The monitor¬ 
ing system is too often neglected in 
present station practice. It would seem 
that stations desiring “high fidelity” 
ought to begin by improving their moni- 
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Rclafien of sound pressuro, sound intensity and micro¬ 
phone output (Type 44-B velocity microphone) over the 
audible range. 



Level curves for condition of Fig. 9, assuming operator 
rides master gain control. This type of curve useful in 
obtaining levels, distortion limits, etc. 


toring systems. Overall speaker re¬ 
sponse can be improved by compli¬ 
cated systems using ‘‘Woofers” and 
“ Tweeters” with the proper dividing 
networks—but this arrangement is 
clumsy for studio installations. Better 
results can be obtained by using im¬ 
proved-type loudspeakers—the ‘'en- 
closed-rear types,” for instance—of 
which some very excellent models are 
now available, in conjunction with com¬ 
pensation in the monitoring amplifier. 
Since the best of these speakers are still 
notably deficient at the very high and 
very low ends, quite marked compensa¬ 
tion must be employed. A typical micro- 
phone-input- to - monitoring-loudspeaker- 
output curve for this purpose is shown 
in Fig. 2. 

A similar line of argument might be 
followed with regard to line amplifiers— 
where some compensation for the line 
involved may be considered desirable. 
Similarly for the amplifier used follow¬ 
ing some types of record pickups. Thus, 
if we tabulate, we will find that, in 
actual practice, all of our preconceived 
flat responses have been modified, ex¬ 
cept that of the studio ot main program 
amplifier. 

OUTPUT DISTORTION 

\\ ith the increasing attention being 
paid to high-fidelity operation, the dis¬ 
tortion introduced by speech-input units 
becomes increasingly important. Until 
recently, the distortion introduced by the 
transmitter itself -was ordinarily several 
times that occurring in the speech-input 
equipment, and hence, the latter was of 
importance only in that it was required 
to be below a certain maximum value. 
However, with new transmitters capable 
of operation with distortion of the order 
of 1 or 2 percent, attention must l>e paid 
to the distortion introduced in the audio 


chain, or else the latter may easily be¬ 
come the determining factor in overall 
fidelity. 

The question of hov%' distortion in in¬ 
dividual speech units adds up is not an 
easj' one to answer. Ordinarily, distor¬ 
tion content of audio units is given in 
percent rms—i.e., the root-niean-square 
value of all the harmonic components. 
The low values of the individual com¬ 
ponents presumably dictate this course. 
However, it is well to remember that 
the arithmetic sum of the components— 
generally considered a better index of 
their actual objectionable effect—may be 
much greater than the rms value. Fig. 3 
shows the distortion component in the 
output of a typical remote-pickup equip¬ 
ment when plotted according to the 
arithmetic and rms values respectively. 
It will be noted that as the distortion in¬ 
creases, the arithmetic sum becomes 
rapidly greater than the rms sum. It is 
probably safe to say that for values of 
distortion ieses than 0.5% the difference 
l>etween the two need occasion no great 
worry. Atn^ve this value, it is desirable 
to remember that objectionable distor¬ 
tion may occur even while the rms sum 
still seems to be of reasonable value. 

Another factor which must be taken 
into account, in interpreting the distor¬ 
tion data on a speech-input unit, is the 
variation of the distortion content with 
frequency. Until recently data was 
usually given for only one point— 
usually 400 cycles. Now, it is usually 
possible to obtain curv^es of distortion 
versus frequenc}'. A typical curve of 
this sort is shown in Fig. 4. As will be 
seen, the distortion increases consider¬ 
ably at the low and high ends of the 
range. A small increase of this t^-pe is 
not especially objectionable—in that the 
tjiGvgy in the very low and very high 
frequencies is small. However, the up¬ 


ward bends should nut be too pro¬ 
nounced. Of the two curves shown in 
Fig. 4 tliat marked 0 db output illustrates 
a desirable curve, whereas that marked 
10 db output shows rather too much 
high-end and low-end distortion. 

Still another factor, and one which it 
should hardly be necessary to mention, 
is that of the relation of operating level 
to distortion content. Manufacturers 
usually rate amplifier units as having a 
certain ‘“normal output” level and a cer¬ 
tain “maximum output” level. Almost 
invariably the distortion value given is 
for the "‘normal output” level. In a well- 
designed amplifier this level can he ex¬ 
ceeded by perhaps 5 db without intro¬ 
ducing noticeable distortion. However, 
present-day competition is such as to 
make close ratings almost a necessity, 
and it wull often hn found tiiat operation 
even slightly above the normal output 
rating causes very marked distortion. 
For instance, in the amplifier for which 
Fig. 3 was plotted, the normal output is 
0 db. While the distortion at this level 
is good—for this type of equipment—it 
will be seen that the output cannot ex¬ 
ceed this zero level by more than 3 or 
4 db—if pronounced distortion is to be 
avoided. 

While on the subject of distortion, it 
is interesting to note that it has recently 
been suggested that distortion be meas¬ 
ured in db below the fundamental— 
somewhat as noise levels are measured 
in db below program level. The chief 
value of this suggestion is. of course, 
that it makes use of a logarithmic 
scale—which corresponds more closely 
io the actual effect of distortion as no¬ 
ticed by the ear than do the percent 
values. Figs. 5 and 6 show a typical 
speech-input-equipment curve plotted ac¬ 
cording to linear and logarithmic scales 
(Continued on page 32) 
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(b) Immediate control of two ampli- 
tiers; one for use as a line amplifier, 
and the other as a line amplifier or as 
an audition-channel amplifier. 

(c) Means for positive identification 
;!md switching of any program source* 
such as studio, remote or netv^'ork, by 
suitable indicaiting lamps. 

(d) Provisions for feeding cue to a 
remote about to go on the air, over the 
Radio Line (RL), This cue is to be 
automatically removed from the Rf. 
when on the air, in order to prevent 
feedback. 

(e) Use of any 6 out of 12 inputs to 
the faders and a means of identifying 
which input is being used. By input, 
is meant a microphone circuit, tran¬ 
scription reproducer, etc. 

(£) Automatic opening of the studio 
speaker circuit when the studio is in 
use, and instantaneous adjustment of 
the speaker load circuit, and operation 
of the warning * on the air” studio sig¬ 
nal lamps. 

No waring diagram of the console 
has been included as each individual 
station may wish to modify it to suit 
their particular needs. How-ever the 
wiring diagrams or schematics of the 
individual units that comprise the con¬ 
sole are shown and described* 

The key switches used in the master 
position have elaborate spring contact 
groups. All studio speaker circuits 
have compensating or “bug” resistors 
to automatically close the speaker cir¬ 
cuit, in a proper terminating impedance 
when the studio is on the air or in re¬ 
hearsal, in order that the volume level 
of the other speakers across the speaker- 
monitoring amplifier will not rise. 

Bug resistors are also provided for 
in the fader input selector switches, to 
which amplifier circuit the faders are 
connected; compensating resistors equal 
in value to the fader impedance at the 
load are connected in the other ampli¬ 
fier circuit so that the fader load will 
be a finite impedance and not an open 
circuit (if a series-fader circuit is 
used). It will be noticed from Fig. 1 
that the inputs to tlie master switch 
fader, the fader input selector switch 
and the output of the preamplifiers are 
normalled through to their respective 
circuits through jacks. Additional con¬ 
tacts are provided for on the fader 
input selector switch jacks to control 
the illumination of the various indicator 
lamps. If the input to the “A-l” posi¬ 
tion of the fader selector switch were 
opened, that is, if a patch cord was 
placed in the “A-1 Pre-Amp Out” jack 
the indicating lamp on that circuit of 
the switch would not be illuminated so 
the technician on duty w^ould immedi¬ 
ately inspect his patch cords to see 
what error had been made in switching. 
If it is desired to place a different input 
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to a fader selector switch, it is merely 
necessary to patch from the necessar\- 
program source to the jack marked 
'Fader 1 Sel. Sw. Right” or '‘Fader 1 
Sel. Sw. Left” depending upon which 
side it is desired to throw the selector 
^witch. When this happens, the pro¬ 
gram source is lifted off of the other 
selector switch and its indicating lamp 
is left inoperative due to the voltage 
circuit being open. When the other 
end of the patch cord is placed in tlie 
proper fader selector switch jack the 
input previously lifted will be placed 
upon the desired switch, the input pre¬ 
viously connected will be opened and 
the indicating lamp voltage circuit will 
be closed. Closed-circuit jacks are pro¬ 
vided for on the master selector switch 
fader inputs so that if desired, varied 
inputs can be controlled from one mas¬ 
ter switch. For instance, several studio 
mikes, a remote RL, transcription, etc., 
can be patched into one master switch 
and a complete show handled at the 
flip of only one switch. 

As previously stated, the master key 
switch is employed to place any studio 
or point of program origin on the air, 
or onto the audition channel. It will 
be seen that this lever key or key switch 
is the nerve center of the console. 
When in a neutral position it is so ar¬ 
ranged that the fader is cut out of the 
circuit and the bug or compensating re¬ 
sistors are placed across the “Audition” 
or “Program” channels of the particu¬ 
lar program source the key controls. 
While in the neutral position it will be 
observed that the speaker circuit to the 
studio is closed and the voltage circuits 
to the studio warning light relays and 
the console indicating lamps are open. 
However, when the key is thrown, for 
instance, to the “Program” position, the 
compensating resistor is cut out of that 
circuit and the fader is inserted. At 
the same time the speaker is cut out 
and the associated compensating resistor 
is shunted across the circuit before the 
speaker circuit is opened. It wull be 
noticed that only one fader position has 
been shown in Fig. 1. If, however, 
the studio has more than one micro¬ 
phone it is merely necessary to dupli¬ 
cate the set of three contacts in each 
position (Program) and {Audicion) for 
every microphone or pr<?gram source. 
There is a limitation to the number of 
contacts that the switch can carry, how¬ 
ever, and for that reason it is impossible 
to handle more than 6 program source 
inputs per switch. This should not be 
of much worry since there are few pro¬ 
grams that will demand the use of six 
program sources simultaneously. 

Since the studio “talk-back” system 
can be used only when tlie studio pro¬ 
gram is in rehearsal, as the prograin 
is automatically cut off when the con- 
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trol mike is us^e^] to cuiuer-'e with any 
studio, it is necessary to use it in con¬ 
junction with the "Audition"' channels. 
This can. be done in any number of 
ways employing only a single key 
switch- It is possible to use the audi¬ 
tion or spare amplifier for this purpose, 
however, il is more practical to employ 
a separate amplifier and separate the 
two functions. 

The method of wiring the cue switch 
for the remote FL's is shown in Fig. 
2. It will fje seen that the cue signal 
parallels the input of the incoming RL: 
that is, the signal is across the line 
when the master switch h in neutral. 
When iii an operating position the cue 
circuit is automatically cut off. It is 
simple yet U)Ql-praof. 

T1il=‘ mechanical layout of the switch¬ 
ing console and desk should deserve 
more attention than has been accorded 
them. One common fault with most 
installations has l>een the placement of 
the faders in a vertical plane at a height 
of three or more inches alx>ve the shelf 
or table top upon which the studio en¬ 
gineer may rest his arm. This, as all 
can see, results in operation of the 
faders at an awkward and cranipei! 
position. Tlie ideal methcKl would be 
the placement of the faders at an angle 
of approximately thirty to forty-fiv'e 
degrees and at not more than three 
inches above the table top. This simple 
point would clear up a lot of senseless 
aggravation resulting from cramped 
arm and wrist muscles w'hile manipu¬ 
lating the faders. The table top, if 
possible, should not be flat but laid at 
an angle of 15 degrees. 

All jacks should be mounted in a 
special section, either on tlie right or 
the left of the switching console. AH 
amplifier and pre-amplifier input^ and 
outputs, pads, bridging transformers, 
microphone inputs. RL's, etc., should 
terminate at these jackh and should 
normal through tu respective circuits. 

The remote line switchboard is sihowm 
schematically in Fig. 3. Only two 
positions are showTi but more may be 
added it desired. All remote private 
lines (PL's) terminate in a switch and 
buzzer drop. There are two positions 
on each switch so that two separate 
conversations can be carried on at the 
same time with separate handsets. A 
cue switch for feeding cue over the PL 
is provided. One or more remote points 
can be fed cue proviiiing the respective 
PL switches are throwm in the same 
position as the cue switch. It need not 
be necessary to provide a hand ringing 
magneto at the control room as a small 
electric motor can Int coupled by means 
of a reduction drive to the magneto and 
operated by a switch. 

It will be noticed that an ohninieter 
has been included in the RL section. 


This instrument h;L> been provided so 
that the line continuity and resistance 
nieasuremenls. as vvell as line ground 
tests nmy l>e easily and conveniently 
made. To test a radio line, merely 
patch from the radio line to the "Line 
Test In ’ jacks. Have the radio line 
shorted or terminated in a known re¬ 
sistor of small value for the continuity 
mea.surenlent and ground check. W ith 
the key switch in the neutral position, 
the continuity of the RL is read on the 
fihmmeter. and the ground check is 
made with the key switch in the up 
or down pc^sition. It it is desired to 
know whether both sides of the line 
are grounded remove the short or re¬ 
sistor from the far end of the line and 
test as before. If there is any indica¬ 
tion on the t>hmmeter it means that 
there is some leakage to ground, 

A most useful addition to any station 
is an inter-office and studio phone sys¬ 
tem. Tile operation of this unit is sim¬ 



plicity personified. Let us assume that 
Master Control wishes to spexik to 
Office A. MC depresses the key 
marked "Office A” and then depres.ses 
momentarily the call key. When the 
‘ Office A” key is depressed, the in¬ 
dicating lamp over "A” lights up on the 
MC switchboard, and at the same time, 
the lamp in the Office A switchlxiard 
over the Master Control” key lights 
up. This indicates to the party being 
called just who is calling him. When 
the call key is depressed at MC it also 
energizes a buzzer in “A” so that his 
attention is secured. Office A merely 
depresses the key marked "Master Con¬ 
trol.” lifts up tlie hand-set and starts 
talking. Incidentally the indicating 
lamp market 1 "Call-OK”' lights up at 
the ^IC switchboard .symbolizing that 
the call was completed and that Office 
A was not talking to another party. 

If however Office A were talking to 
Office H. when ?\IC calleil, the lamp 
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marked MC would light up at the Office 
A switcliboard but the buzzer would 
not operate. At Master Control the 
■‘Call-OK” lamp would not light, thus 
notifying MC that Office A was either 
talking to someone else or that one of 
the key switches there had been inad- 
verdentiy depressed. Office A can cut 
MC into his conversation, and either 
one of the three can call any one or 
all of the remaining offices and thus 
have a round robin. 

The only disadvantage of the system 
is that it lias no common battery sys* 
tern but uses a separate battery supply 
lor each station. This should not be a 
costly burden since the cost of the dry 
cells are quite reasonable and the bat¬ 
tery current drain is negligible. Only 
three positions art showm in the sche¬ 
matic of Fig. 4. iMore p4jsitions may 
he added by duplicating the existing 
stations. 

It is advisable under certain condi¬ 
tions to listen to two separate programs 
at the same time. A switch for rapidly 
enabling the technician to select either 
or both of the control room speakers 
is shown in Fig. 5. The diagram is 
self explanatory and no further com¬ 
ment is neci^sary. 

The mechanical layout of the console 
as shown in Fig. 6 may be regarded a.s 
an ideal type. All faders are mounted 
in a position most suited for conven¬ 
ience and ease of operation. The mas¬ 
ter key switches are mounted in a 
vertical plane and away from the nor¬ 
mal movements of the control-engineer’s 
arm. All major switches have their 
associated indicating lamps close by. 
Several volume indicators are provided 
for the engineer’s convenience. In 
other wordsf everything that is needed 
tor the successful operation of any 
program is located at one central spot. 
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TELEVISION STANDARDS 

IT HAS BEEN AXXOCJXCED by A. F. 
Murray, Acting Chairman, RMA 
Television Committee, that the follow¬ 
ing television standards have recently 
been approved: 

Item No. 11—It is the recomnienda- 
tion of RMA that the sound carrier for 
a television channel shall be located .25 
me lower than the upper frequency 
limit of the chamid. 

Item No. 12—It shall be standard in 
television transmission that black shall 
be represented by a definite carrier level 
(Continued on page 35) 






















PERMEABILITY-TUNED PUSH-BUHON SYSTEMS 


By F. N. JACOB 

Engineering Depar+ment 
ALADDIN RADIO INDUSTRIES, INC. 


WITH TiTE ADVENT ot automatic tuning 
in receiver design, varied and novel 
forni5 ot mechanisriiij appeared on the 
market de*igned to provide reception 
of any one of several selected stations, 
merely at tlie push of a button by the 
listener. Among the lirst was the mo¬ 
tor-tuned system, which required the 
use of a self-starting motor, some sort 
01 selective commutator, and the push¬ 
button assembly, and whicii wa^ usually 
intended to be used with afc. This ar¬ 
rangement, while satisfactory ironi 
many angles, has the disadvantage of 
being costly, and requiring a short 
lapse of time from the moment the but¬ 
ton is pushed until the station is in 
tune. The co-t angle made it almost 
prohibitive to incorp^jrate such an 
elaixjrate device in the lower-priced re¬ 
ceivers, but since automatic tuning was 
definitely established, other means were 
not long in making an appearance. 

One of the simplest means of produc¬ 
ing this push-button tuning was the use 
oi' a bank of trimmer condensers in con¬ 
junction with a button .switch, which 
merely substituted pretuned trimmers 
for the ordinary variable gang tuning 
condenser when any of the buttons was 
depressed. 

In an attempt to eliminate some of 
the faults of the initial sy^ten^s. and at 
the same time remain within the lower 
price bracket, permeability tuning has 
been found highly satisfactory. \\ hile 
some receivers employ one permeabil¬ 
ity-tuned circuit in conjunction witli 
one or two trimmer-tuned circuit-^ for 
automatic tuniiig (see Fig. a, page 19, 
Communications. March. 1938). it 
was recognized that inductance tuning 
might well l^ applied to all these cir¬ 
cuits. A unit was accordingly designerl 
in which the antenna stage and the os¬ 
cillator tank circuit are permeabOity- 
tuned when the push buttons are de¬ 
pressed, while noroixil two-gang varia- 
ble-conden.ser tuning is retained for all 
other operation. One of the better type 
gang push-buttim switches was selected, 
providing six positions each having a 
doubk-ptde single-throw switch in con¬ 
nection. This was mounted on a small 
foundation frame. Immediately abo%e 
this switch and opposite each of the but¬ 
tons were mounted six coil forms attach- 



Diameter of oscillator coils on this 
unit larger than that of the 
antenna coils. 

ed to the frame by threadetl bushings. 
These fonn.s were ma<Ie out of selected 
grade bakelite having a thin wall and 
being accurately dimensioned, and each 
form suptK:)rLs two identical solenoidal 
coils. 

Within the tubes are mounted tw’O 
cores, molded of liigh-frequericy ferro¬ 
magnetic material, one of which is pro- 
\ ided with a threaded stud for engage¬ 
ment with the threaded bushing in the 
frame. The end of this stud is slotted 
to permit the use of an ordinary >crew- 
driver in adjusting its position relative 
to the coils. The cores are fastened to- 
getlier with a spacer having a length 
corresponding to the separation (jf the 
coils. Thus the inductance of both cir¬ 
cuits is adjusted equally and simultane¬ 
ously. Xaturally. since the oscillator 
circuit is intended to be tuned to a fre¬ 
quency differing from that of the an¬ 
tenna circuit by the intermediate fre¬ 
quency. some means must be provided 
to fiermit tracking the tw-o circuits. It 
is possible to accomplish this in several 
ways, one of which would be to provide 

Unit employing identical coils in the 
antenna and oscillator circuits. 



a sf>ecial winding for the oscillator $ec- 
tkm instead uf two identical windings, 
but this involves difhculties in that 
special wirulings are necessary to in¬ 
sure reasonably good tracking. A core 
of special shape and lower permeability 
may also be employed. Another method 
is to wind a straight solpnoid as the os¬ 
cillator section, but on a larger diam¬ 
eter form so as to provide a shorter 
oscillator frequency range, while u,^ing 
identical cores in both sections. 

To provide a more flexible means of 
aligning the coil system, both a small 
series inductance and a shunt oscillator 
coil arc included in the assembly. Only 
one of each of these coils is required 
to serve all the tuning coils on the 
frame. The series coil, connected in 
series with the coil, the inductance uf 
which is varied, is fixed, its inductance 
value depending upon the inherent ca¬ 
pacitances of the particular receiver de¬ 
sign of which the device is to form a 
part, but the shunt coil is preferably 
made adjustable through the u.se of an 
iron core. This coil, which is connected 
across the other two coils in serie>. 
may. however, he. made as a fixed in¬ 
ductance. This coil arrangement, in. 
conjunction with the proper tuning ca¬ 
pacitor, completes the tank circuit. 
There are several ways of securing 
feedback, either through the use of two 
fixed tuning condensers, as in the Col- 
pitts design, or by the u^e of an addi¬ 
tional winding coupled to the shunt 
coil, and inserted in the plate circuit of 
the oscillaUjr tul>e. 

Only stabilized condensers are rec¬ 
ommended for use in the antenna and 
oscillator circuit>. A low-capacitance 
trimmer is provided in the antenna 
stage to allow for differences in re¬ 
ceiver capacitance. For the antenna 
coupler, use is made of a high-impe¬ 
dance primary coupled very tightly to 
a small secondary. This latter coil i.<i 
connected in series with the proper per¬ 
meability-tuned circuit by the push¬ 
button switch. W hile the antenna gain 
is not high, all the advantages of a 
high-imi)edance primary are retained 
when this assembly is applied to a home 
receiver. The relatively low gain i.s 
not objectionable, since in most ca>es 
{Continued on page 38) 
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KGW, Porttand, Oregoa. This 62S-foot 
gayed radio tower was built by the 
Troscon Steel Company. 



The Troscon radio tower of 
KMA, Shenandoah, Iowa. 


KECA's (Los Angeles, Calif.) 36S- 
foot vertical radiator built by The 
International Derrick and Equip¬ 
ment Co. 



The 330-foot tubular steel 
radiator at WRTD, Rich¬ 
mond, Va. This tower was 
constructed by John E. 

Lingo & Sons, Inc. 





The three 350-foot radiators built by Lehigh 
Structural Steel Co., for WHIP. Hammond, 
Indiana. 



The 239-foot Lehigh radio tower at 
WBLK, Clarksburg, West Virginia. 


WBLY, Lima, Ohio. This self-supporting type 
Ideco antenna is 154 feet high. 
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The 625-foot tower at General Electric's 
station WGY, Schenectady, N. under con¬ 
struction by The American Bridge Company. 



WMAS, Springfield, Mass. This 350-feet 
radiator was built by the Blaw-Knox Co. 


The 390-foot guyed type Blaw-Knox vertical 
radlotor at KWK, St. Louis, Missouri. 



t 




The 450-foot Blow - Knox 
shunt-excited vertical radi¬ 
ator at WHAM, Rochester, 
N. Y. 



WNOX, Scripps-Howard Radio, Knox¬ 
ville, Tenn. This Ideco radiator is 475 
feet high. 
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The 231-foot Truseou self-sup¬ 
porting radio tower at WAAF, 
Chicago, Illinois. 


The Lingo tubular steel verticol 
radiator at CFAC, Calgary, Alberto, 
Canada. 
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FILTER DESIGN 


ELECTROLYTIC CAPACITORS IN 


By PAUL MacKNICHT DEELSY 


BASICALLY^ an electrolytic capacitor 
consists of three: elements, namely, a 
metallic conductive plate of aluminum, a 
dielectric medium of aluminum oxide 
and a conductive surface of electrolyte. 
The uni-directional conductivity or 
asymmetric characteristics of such a 
capacitor arrangement is due to the 
difference in rate of cold electron emis¬ 
sion from the surface of the aluminum 
and from the electrolyte. Due to this 
basic fact, it can be readily realized that 
the ion concentration or electrical con¬ 
ductivity of the electrolyte employed. in 
an electrolytic capacitor, has a direct 
hearing on such characteristic? as volt¬ 
age breakdown, direct-current leakage, 
power factor, idle shelf recovery leak¬ 
age current and ultimate useful life. The 
effects of increased ion concentration 
in the electrolyte on these various char¬ 
acteristics can be enumerated as follows. 

(a) Increased ion concentration 
lowers the breakdown vuhage of the ca¬ 
pacitor because, for any given field 
strength, more electrons can be emitte<! 
from the electrolyte. 

(b) Increased ion concentration in¬ 
creases the direct-current leakage of the 


The effect of power, factor on operating 
chorocteristici of electrolytic capacitors 
used in vacuum-tube rectifier filter net¬ 
works. 


capacitor 'Decause of increased electron 
emission from the electrolyte. 

j c) Increased ion concentration in¬ 
creases the electrical conductivity of the 
electrolyte, thus lowering the equivalent 
series resistance and the power factor. 

(d) Increased ion concentration 
causes an increase in the rate of hydra¬ 
tion of the outer surface of the dielec¬ 
tric film. This causes an effective re¬ 
duction in film thickness with tiine and 
the net result is an increase in recovery 
leakage characteristics witli idle shelf 
time. 

fe) Increased ion concentration in¬ 
creases the rate of corrosion in an eiec- 
rrolvtic capacitor structure in propor¬ 
tion to the percentage of corrosive im¬ 
purities present. 

Summarizing these effects, it is fairly 
obviou.5 that a lowering of equivalent 


series resistance or power factor values 
by increased ion concentration in the 
electrolyte causes a lowering of break¬ 
down voltage, an increase in direct- 
current leakage, poorer shelf life and in¬ 
creased tendency tow^ards corrosion. It 
also becomes obvious that the design of 
an electrolytic capracitor becomes a 
problem of compromise Isetween various- 
values rather than a problem capable 
of solution by the application of fixed 
laws. This is extremely unfortunate but 
nevertheless true and the fact remains 
that increased values of power factor 
automatically' improve ail other charac¬ 
teristics. This Ijeing the case, it is only' 
hard common sense to desire to employ' 
electrolytic capacitors of relatively high 
[KJwer factors it their electrical opera¬ 
tion in rectifier filter circuits is satis¬ 
factory.. 

The ordinary filter theory which ap¬ 
plies to low'-pass transmission-line filters 
can not be applied to the same general 
type ot filter where it is connected to 
the output of a vacuum-type rectifier 
tube. This is essentially true because 
of the complex nature of the voltage im¬ 
pressed on the filter network and the 
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multiple functions tlie capacitive ele¬ 
ments must perform. 

Referring to the circuit diagram of 
Fig. 1, it is observed that the value of 
the first capacitor Ci determines two 
things, namely, the initial value of the 
ripple voltage fed into the network and 
the magnitude and regulation of the 
direct current supplied to the load. The 
initial value of the ripple voltage or 
superimposed alternating-current com¬ 
ponent voltage will therefore be found 
to be equal to the product of the alter¬ 
nating-current component passing 
through the hrst capacitor Ci times the 
impedance of the capacitor at the ripple- 
voltage frequency. An increase in power 
factor of Cl will therefore cause an in¬ 
crease in the impedance with a propor¬ 
tional increase in ripple voltage. The 
important consideration is, however, the 
magnitude of this resultant increase in 
ripple voltage. 


measurement. It is because of this fact 
that the specific values shown happened 
to be selected, it is also pointed out 
that power factor in these illustrations 
R 

is equal to — and not *»'RC, which obvi- 
Z 

R 

ou.sly is equal to —, although the ex- 
X 

pression is generally used to determine 
the power factor in terms of determined 
values of equivalent series resistance. 

The value of final ripple voltage in a 
two-section filter nehvork may be ob¬ 
tained in the same manner employed for 
the previous determinations. The equiv¬ 
alent impedance diagram of a two-sec¬ 
tion filter network is showm in Fig. 3. 

The impedance of the load circuit has 
not l.)een considered because it is nor¬ 
mally so much higher in impedance than 
the last capacitor section that it will 


common impedance in the plate-voltage 
supply circuit of a radio receiver and 
instabilities of operation will result. 

This being the case, a higher power 
factor capacitor would appear to result 
in an increa.sed radio-frequency impe¬ 
dance path. In actiiality, this is not the 
case with electrolytic capacitors because 
there is no relation between the power 
factor at 60 or 120 cycles and the im¬ 
pedance at radio frequencies. 

The reason for this phenomena is 
quite simple when it is considered that, 
in an electrol\i:ic capacitor, one of the 
conducting surfaces is an electrolyte. In 
an electrolyte, the conduction of current 
is by ionization and it is rather diflficult 
to picture a relatively massive ion mov¬ 
ing at speeds correspcmding to frequen¬ 
cies of from 500 kilocycles to 30 mega¬ 
cycles. 

Laboratory investigations have dem¬ 
onstrated that at radio frequencies the 



For the sake of convenience, the filter 
network may be illustrated by the 
equivalent impedance network of Fig. 2. 

Attenuation of the ripple voltage Ei 
is accomplished by the relative ratio of 
Zli and Zc; and the value of E* may be 
obtained in terms of the values of the im¬ 
pedances and the ripple current passing 
through first capacitor Ci by use of the 
following equation. 

Where E, = I Zen 
I Zci Zee: 

And E; =- 

2li 4" Zen 

By setting up actual values of capacit>^ 
and inductance in this equation and 
varying the power factor of G and C, 
the exact effect of increase in power 
factor can be determined. 

An actual illustrative case is shown 
in Figs. 4, 5. and 6. In studying this 
data it might be mentioned that all 
values shown were verified by actual 


not materially effect the results obtained. 

As the total attenuation of the ripple 
voltage is greater in a two-section filter, 
the power factor of the capacitors be¬ 
comes of proportionally less importance. 

The function of the last capacitor in 
a filter network is not only as one ele¬ 
ment of a voltage dividing series but 
also as a sort of supply reservoir. The 
electrical size of this capacitor must 
therefore be great enough to provide 
the necessary stability of direct-current 
load-voltage regulation. 

In addition to these functions, the last 
capacitor must provide a low-impedance 
return path for alternating currents of 
radio trefiuencies, in such cases where 
the radio-frequency currents are not 
properly by-passed at other points, in 
radio-receiver structures. If the last 
capacitor does not provide a low-impe¬ 
dance radio-frequency path, then over¬ 
all coupling will result from too high a 


electrolyte in an electrolytic capacitor 
becomes an effective insulator and di¬ 
electric and the anodic film no longer 
plays any part in the structure. The 
effective impedance of an electrolytic 
capacity at radio frequencies therefore 
becomes a function of physical structure 
only and the effective capacity, a purely 
electrostatic arrangement of metallic 
anode and cathode plates, or foils, sepa¬ 
rated by the electrolyte which has ef¬ 
fectively become a dielectric medium. 

Thus it may be seen that a lower 
power factor electrolytic capacitor has 
no advantages at radio frequencies, as 
a low-impedance by-passing medium, 
over a higher power factor unit. 

The radio-frequency characteristics 
of electrolytic capacitors are doubly im¬ 
portant in radio receiver structures such 
as are used in automobile receivers, due 
to the generation of very complex cur- 
{Continued on page 41) 
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A 300 & 200 MC. 


TRANSMIHER 


IN DESIGNING a pack transmitter to he 
used for relay broadcasting, the follow¬ 
ing facts are considered of primary im- 
{>ortance. The transmitter must be as 
light in xveight as practical for good 
voice quality and frequency stability. 
The pack must be of such size that it 
will not interfere with the normal move¬ 
ments of the person wearing it . . . 
especially in buildings and other con¬ 
gested places. The antenna system is 
also of importance in that it must be 
used both inside and outside of build¬ 
ings during broadcasts . . . the anteima 
must be short enough to pass through 
standard doors. Still another important 
consideration is electrical interference 
when broadcasting from varied loca¬ 
tions. 

The ultra-high frequencies of 500, 
300, 200, and iOO megacycles were 
chosen for the experimental licenses of 
KCMO's pack transmitters. The fre¬ 
quency of iOO megacycles was aban¬ 
doned lK:-cause of the length of the rods 
required in the plate and grid circuit 
of the oscillator for the required de¬ 
gree of frequency stabilit>% as well as 
the antenna length. 

The frequencies now in actual use 
for the relay pack transmitters are 20t} 
and 300 megacycles. The 200-mega- 


Fig. 5. Side view of 200-mc trans¬ 
mitter. Note Vs" rod tapped for 
antenna coupling condenser. 




Fig. 1. The 300-mc 
transmitter and re¬ 
ceiver. 

By L C. SIGMOK 

Chief Engirseer 
KCMO 


cycle frequency is used more tiian the 
300 because of the variation in signal 
strength on 300 megacycles when work¬ 
ing under low^ steel ceilings and near 
metal objects. The 300-megacycle trans¬ 
mitter is used mainly for the talk-back 
circuit betiveen the remote engineer and 
the operator of the 200-megacycle trans- 

Fig. 3. Schematic diagram of pack 
transmitter and receiver. 



BROADCAST PACK 


AND RECEIVER 


mi iter and receiver. Anatlier advantage 
of working at 200 and 300 megacycles 
is the lack of any noticeable interference. 

Fig. 1 shows the pack transmitter 
with the 300-megacycIe transmitter at¬ 
tached to the projecting pipe. Each 
end of the pipe contains a plug so 
that transmitters of ditferent frequency 
may be plugged in. The antenna pro¬ 
jecting out of the transmitter is a quar¬ 
ter-wave. The antenna to the right is 
the receiving antenna and is also a quar¬ 
ter-wave. All transmitting controls are 
locked in place after the transmitter is 
set on frequency. The modulating unit 
is enclosed in the upper left-hand corner 
of the pack transmitter proper; the 
upper right-hand part contains the re¬ 
ceiver, The meter on the front reads 
the total plate current of both trans¬ 
mitter and receiver, the current being 
approximately 20 mils. The left-hand 
dial is the regeneration control and the 
right-hand dial the receiver tuner. The 
central bar knob is for audio gain con¬ 
trol. The switch breaks both the 
leads and “B” minus voltage. The low ¬ 
er part of the pack transmitter contains 
three "B" batteries (45-volt) and two 
3-volt “A" batteries. The total weight 
of the batteries is only four pounds, 
eight ounces. In testing the pack trans- 


Fig. 4. The 200 and 300-mc trani- 
mitters uncaied. Note tuning con¬ 
denser next to socket. 
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niitcers, a small p<i\ver >uppiy uai con¬ 
structed to replace the batteries. 

The jacks for the microphone and 
lieadphones arc located in the left and 
right-hand corners on top ot the pack 
unit. The back plate of the transmitter 
pack is attached witJi self-tapping 
screws. Four rubber sponges are pro¬ 
vided, one on each corner of the back 
plate so that the pack will fit com¬ 
fortably as shown in Fig. 2. 

The microphone used is a double-but- 
ton carbon type. D>-naniic microphones 
have been used with excellent results, 
but are somewhat heavier. 

The transmitter is ele.vated above 
the pack so that the antenna projecting 
from the top of the transmitter i^ in the 
clear of the person wearing the pack 
and others in the vicinity. This is 
shown dearly in Fig, 2. Fig, 4 shows 
the 3(X) and 200-megacycle unit out of 
the case. The construction is almost 
self-explanatory* The tuned lines in the 
grid and plate circuits were used to 
provide the required degree of frequency 
stability, as well as improve the circuit 
efficiency. The rods used are 4i-inch, 
solid brass, and less than ki-wavelength 
long. The spacing between centers of 
the brass rods is K of an inch. The 
distance between the rods can be varied 
but longer rods will be required. 

The problem of insulation is not 
serious at these ultra-high frequencies 
with the construction showm. The 
voltage is slightly less than maximum 
at the tube scxiket and at a voltage node 
at the end of the rods. A standard 
socket is used for the 955 acorn tube. 
The condenser shuiited across the end 
of the grid and plate rod is a special 
high-frequency unit. It w^as found nec¬ 
essary to shield the plate voltage lead. 
The transmitter should be grounded at 
only one place on chassis, this being 
near the grounded filament lead. 

The tuning of the transmitter is ac¬ 
complished by means of a penny soldered 
off-center to an B/32 threaded brass 
nxl. The reason for the penny being 
soldered off-center is to give a vernier 
tuning effect. Another small plate is 
soldered to the grid rod to complete the 
tuning condenser. The details of this 
construction are showm in Figs, 4 and 
5. The plate rod is also tapped every 
quarter of an inch tToni the end wdth a 
6/32 tap for approximately IH inches. 
This is to locate the proper coupling 
t>ofnt for the antenna condenser. The 
transmitter proper is constructed on 16 
gauge aluminum, but copper is prefer¬ 
able when weigffit is not an important 
factor. The case of the pack transmitter 
is made of 22 gauge cold rolled steel. 

The modulator unit is of the Heising 
tvpe, u.sing another 955 tube. See Fig. 

i 

The quality of voice transmission 
from the pack transmitter is very 
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Fig. 2. Showing 300-nic transmifter 
in use at Kansas City Airport. 



Fig. 7. A view of the 300-niegacycle 
receiver removed form the pock. 

Fig. 6. The receiver and remote 
amplifier feeding the broadcast 
equipment. 
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goixi, provided the transmitter is not 
modulated too heavily. The greatest 
source of distortion was due to the non¬ 
linear characteristics of the regenera¬ 
tive detector used in the receiver. If a 
losv percentage of niodulatioii is used 
the distortion is not at all objection¬ 
able. All programs broadcast fro in the 
relay pack transmitter go through an 
equalizing circuit which also helps to 
improve the quality of transmission. 

The farthest distance so far tried tor 
reception was three-quarters of a mile 
over open country. Xo doubt greater 
distances can be covered with higher 
flower. The approximate power of the 
transmitters is 0.1 watt. 

The 300* and 200-megacycle pack 
transmitter for KCMO w'as not de¬ 
signed to cover a great distance, but to 
be used inside large auditoriums and 
tor the man-on-the-street broadcasts, 
etc,, where it is usually necessary to 
use several hundred feet of micro¬ 
phone cable. The signal received is pipeil 
back to the station through a remote 
amplifier and telephone lines. Fig. 6 
shows the ultra-high-frequency receiv¬ 
ing equipment with antenna and re 
mote amplifier as used for broadcast¬ 
ing.* 

The reason for incorporating the re¬ 
ceiver in the pack transmitter is to per¬ 
mit the person wearing the pack to re¬ 
ceive instructions from the remote en¬ 
gineer, or so tliat wffien tw^o pack trans¬ 
mitters are used in conjunction, each 
announcer carr>'ing the pack will know 
wiiat the other is saying and doing. 

Fig- 3 shows the circuit diagram of 
the receiver used in the pack transmit¬ 
ter. The receiver is shown separately 
in Fig. 7. It was found necessary to 
make some slight changes in the re¬ 
ceiver so that it would tune to better 
than 300 megacycles. The removal of 
two stationary plates from each of the 
tuning condensers and the spreading of 
the turns of each coil wull usually ac¬ 
complish this. Transformers w^ere also 
added to the receiver so as to match a 
500 or 50-ohm line, these transformers 
being bridged across the grid circuit 
of the 6C5 audio transformers. The 
antennas used with the receiver are of 
the tuned type, being made from a 
72-ohm concentric transmission cable. 
The outside copper tubing is an odd 
number of quarter wavelengths, the pro¬ 
jecting wire being a Italf w'avelength 
long. In our first test quarter-w^ave an¬ 
tennas w'ere used on both transmitter 
and receiver. It w-as found that by us¬ 
ing half-wave antennas on the receiver 
and the transmitter about 4 or 5 db 
gain could be expected. The antennas 
now- being u.sed are one-quarter wave¬ 
length long for transmitters and half- 
on page 41) 

ReniGti; Amplifiers/^ bj Loyd C. 
Sisnnifn. C^mh ex icATro^;.3. September, 19S7. 




























STATION COVERAGE 

By R. L. HASKINS & C. W. METCALF 

TOBE DEUTSCHMANN CORPORATION 


THE PRACTICAL UTILITY of the Sup¬ 
posedly adequate signals in primary 
service areas claimed tor broadcast 
transmitters is sometimes so limited by 
the interference resulting^ from opera¬ 
tion of electrical devices as to demand 
consideration of man-made static when 
primary areas are being: defined.. 

There is wide variation in nietlicKls 
now employed to determine the cover¬ 
age of a transmitter but, in the final 
analysis, it will be agreed that the only 
real coverage is tliat which allows coii’- 
sistent daily reception of .signals, un¬ 
hampered by fading, and unaffected by 
extraneous di'^turbances from other 
transmitters or from man-made inter¬ 
ference. We have found that such cov¬ 
erage is amazingly rare. Despite the ef- 
ferts that ha.ve been made to secure 
maximum coverage through improved 
design of antennae and ground systems, 
analysis of soil conditiuns, pro^w^r selec¬ 


tion of transmitting frequency fur the 
area to he served, and—of course—in¬ 
creased power, there is today hardly a 
territory in which the useful or ‘ real ’ 


Table 1 

appliance: 

VOLTAGE 
BETWEEN 
LINES 
( M iCTOuoJt?) 

VOLTAGE 

UNES 

,AN0 ground 
f 

VACUUM 

CLEIANER 

3,000 1 

1 3,500 

[ 

ELECTRIC 

RAZOR 

40,000 

5,600 

OEATHEftMV 

MACHINE 

250,000 

3T,000 

PORTABLE 
D-ECTR IC TOO L 

20,000 

26,000 

HIi^H-SPEED 
DRILL 

{5,000 

12,000 


coverage of the transmitter is equal to 
the ' apparent" coverage as checked in 
the customary fashion. And this holds 
true almost regardless of transmitter 
puw er. 


To illustrate real coverage, a number 
of curves have been prepared showing 
the effect of receiver noise and inan- 
nmde interference upon quality of recep¬ 
tion at various distances from a lOCKl- 
watt transmitter operating ai 1000 kilo¬ 
cycles. In the preparation of these 
charts, the following conditions were 
assumed: 


1. Ground conductivity.1 X 

2. Adjacent frequency fields.nil 

3. Atmospherics ..... .nil 


These conditions may be considered to 
relate to daytime reception in most of 
tlie thickly settled parts of the country. 
It is farther assumed that the internal 
noise level of the receiver does not ex¬ 
ceed 10 decibels and that the effective 
height of the antenna is one meter. 

Fur convenience of interpretation, the 
data indicated on the graphs are ex- 
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pressed in terras of db above 1 micro¬ 
volt rather than in terms ot microvolts 
field strength. 

Fig. 1 shows the type of coverage 
that is assumed in the conventional sur¬ 
rey in w^hich the only admitted factor 
limiting reception is receiver noise. 
According to this graph, the 100 micro¬ 
volt per meter contour extends about 
70 miles from the transmitter and at 
this distance the signal is 30 db above 
receiver noise—a value considered to 
provide reasonably good reception. At 
a distance of 16 miles, the signal is 60 
db above the receiver noise—a value 
providing excellent reception. This is 
ihe ideal situation, assumed in many 
optimistic coverage reports. 

But what is the actual situation ? 
Figs. 2 and 3 show conditions that can 
and do exist in many locations. These 
graphs take into consideration the man¬ 
made static or inductive interference 
that must be acknowledged to be present 
and they show the ettect of such inter¬ 


ference on receivers having varying de¬ 
grees of susceptibility to pickup of ex¬ 
traneous r-f voltages. 

There are two major factors govern¬ 
ing tlie effect of electrical apparatus 
operation on radio reception: the first 
is the magnitude of noise voltages on the 
power system; the second is the sus¬ 
ceptibility of the receiver to influence 
by such voltages. Table I shows the 
lOOO-kc noise voltage impressed on the 
electric power system by the normal 
operation of several common types of 
electrical equipment. 

These voltages are as actually mea¬ 
sured according to the standard test 
procedure established by the Joint Com¬ 
mittee on Radio Co-ordination for 
EEI, KEMA and RMA. The test cir¬ 
cuit and instruments for noise measure¬ 
ment are shown in Figs. 4 and S. The 
appliances listed in Table I, and many 
other types of mterference-creating 
electrical equipment, may be operated at 
any time and in any part of the area 


normally claimed to be served by the 
transnutter. The effect of the noise 
voltage is, therefore, indicated by a 
horizontal line corresponding to the db 
above one microvolt per meter for the 
noise voltage and receiver susceptibility. 

The susceptibility of the receiver to 
noise voltages depends upon its con¬ 
struction as regards shielding and filter¬ 
ing of various circuits, upon the type of 
antenna and ground employed, and upon 
the relation between the antenna and 
ground and the w iring systems on which 
man-made noise is being distributed. 
The over-all effect of these variables 
may be expressed a.='^ a noise coupling 
factor evaluated in minus db. 

An example of one extremely bad 
condition, tliat is altogether too com¬ 
mon, is shown in Fig. 2. It is assumed 
that the receiver is being used with a 
so-called antenna eliminator the effect 
of which is to connect the power-supply 
line to the r-f input of the receiver 
through a small condenser. Umkr this 


Showing the radio noise output of a 
hand type vacuum cleaner. 


Fig. 6. Showing setup used for making certain noise measurements. 
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IMPROVES ANY 
"LOW-COST" 
INSTALLATION 
ON 4 COUNTS! 

P. A. Men, you can im¬ 
prove those 'price" jobs 
by using the popular Am* 
perileModel RAH^orRAL!. 
You vail get belter results 
because '.1 it is excellent 
for both speech and music: 
;2 has fiat response with¬ 
out undesirable peals: (3i 
reduces ieedback: *^4) 
stands up under rough 
handling, changes in tem¬ 
perature pressure or 
humidity. . . . Frequency' range 60 
to 7500 cps. Output. -68 dh. 

MODEL RAH Hi-imp.' with 12' of 
cable; MODEL HAL '.200 ohms) with 
a of cable.ONLY S22.00 LIST 


NEW LOW-PRICED CONTACT 
MICROPHONE .. $12.00 LIST 

The success of our Model KTH (S22.00 List) has created 
a demand for a popular-priced Amperite Contact 
Microphone. The new model listed below con be used 
on most radio sets made since 1935 and on all P.A. 
systems. It ''makes an ordinary violin sound like a 
Strad '... gives a small piano the tone of a Grand. And 
yet. there is no distoition. No unnaiural effects. No 
‘fingering noises." Installation is simple... no changes 
in strings or instruments . . . attached without tools. 

Operates ’Auth either high or low gain ampli¬ 
fiers. Has frequency response of 40 to 9000 cps. 
Output, - 40 db. 20' of cable. 

MODEL SKH (Hi-imp); SKL (200 ohms) $12.0(1 LIST 
SKH or SKL with loot-operated 

volume control.$20.00 LIST 

Professional Model KTH (or KTL).$22.00 LIST 


"TOPS IN MIKES' 


Station KVOL, of Lafc- 
yetle. Lcl, writes us. unso- 
lidlled: "= . . the Amperite 
mikes have been in serv¬ 
ice here for almost three 
years, and have proven 
themselves to be "tops" in 
mikes.. They have broad¬ 
casted in the rain and in 
the hot sun. They have 
even been dropp^, but 
they al ways came thr ough 
in ime shape , . The 
Amperi/e Studio Velocity 
Model SR80n now has - 56 
db OLifpcr Freauency range 40 to 
15000 cps. Triple shielded, fitted 
with switch, (optional', cable con¬ 
nector, end 25' of cable. 

MODEL SRGCn 230 ohms.^: S30,00 LIST 
MODEL SESCHn tHi imp.). SSO.OO UST 



SaUi ^ ot ike -fl. Aian 


Amperite offers the following co-operation to P.A. Men. 

OJ FREX N^mdow £)ecai advertising y<-jr SoviiiU Service Size S‘/« x 9’/^. finished in 4 sinking 
colom. UJ FREE Window Disploy. 11 x 17 (3.; Special Sot nd Equipment Letterheads. Samples V 
end prices on request. (4^ FREE use ot cut for anting business cordis, etc. 

Write for these valuable sales helps, and new Illustrated Bulletins, today' 


Amperite (q. 


561 BBOitDWAY. N. Y. U.S.A, 


CABLE ADDBESS 
ALEM. NEW YORJi 
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conditiun. practicallv all llie litie-to- 
ground noi^c voltage present on the 
power circuit will be fetd into the re¬ 
ceiver and the coupling factor will be 
zero dl). Thus the effect of the ojx^ra- 
tion of tile high-speed drill, for example. 

to raise the noise level to 80 ilb. This 
noise level may he developed at any dis¬ 
tance from the transmitter and. as Fig. 
2 shows, it causes the original satisfac¬ 
tory reception to become wholly unsatis¬ 
factory as little as four miles from the 
transmitter. Thus it is evident that 
many listeners are placed outside the 
service area of the transmitter when¬ 
ever electrical appliances are in use in 
the neighborhood. In fact the real cov¬ 
erage of the transmitter, under such con¬ 
ditions, extends only O.IO mile for de¬ 
pendable excellent reception, only 0.16 
mile for good reception, and only 1.8 
miles for fair reception. It is empha¬ 
sized that this is an extreme case yet 
it is one which is not uncommon, par¬ 
ticularly in urban areas where erection 
of proper receiving antennae is difficult. 

As a rule, correct antenna facilities 
are more often found outside the urban 
areas with the result that the condition 
illustrated by Fig. 3 may represent the 
“real/* coverage of tJie transmitter. For 
this condition, the receiver is as;>umed 
to have normal shielding, a modern 
noise-reducing antenna and lead-in sys- 
tem» and an effective power-Hne filter. 


A NEW television tube, called the Mono- 
tron. has been developed by National 
Union Radio Corporation. The iMono- 
tron resembles in appearance a 3-inch 
cathode-ray tube. It is suitable for gen¬ 
erating a single image for television ex¬ 
periments or for servicing television 
receivers in the held when the need 
arises. 

In the Monotron, a metallic signal 
plate takes the place of the usual fluor¬ 
escent screen. Upon this metallic plate 
and facing the beam of electrons within 


An equipment built by M. P. Wilder. 
Monotron tube at left. 



the effect i>f which to give a coupling 
factor of niinu- 20 db. This means that, 
with the 80 db appliance noise previ¬ 
ously assumed, the noise input to the 
receiver is only 60 db and the real cov¬ 
erage of the transmitter is extended to 
0.7 mile for consistent excellent recep¬ 
tion. 1.5 mile for good reception, and 
8 miles for fair reception. This is be¬ 
lieved to be a fairly accurate repre¬ 
sentation of the average receiving con¬ 
dition in the United States. Field 
strengths are sufficient to provide satis¬ 
factory reception under ideal condition.s 
but the presence of radio noise sources 
likely at any time to bury programs be¬ 
neath high noise levels cause.s “rear' 
coverage to fall far below apparent cov¬ 
erage. And because present practice i> 
to locate transmitters away trum the 
densel} populated centers, the large 
cities that should be well >erved may 
reasonably be considered as having only 
the type of service indicated by Fig. 3. 

With these facts in mind, it is obvious 
that the listener must make some con¬ 
tribution to better receiving conditions 
it the coverage broadcasters are trying 
to provide is to be of value to him. The 
effect of proper receiving antenna and 
power-line filter has already been shown. 
Further improvement in signal-to-noise 
ratio is dependent on the reduction of 
noise voltages impressed on the power 


THE MONOTRON 

the tube is printed a test pattern. This 
test pattern is fixed and may not be 
varied in so far as any one tube is con¬ 
cerned. The test pattern, however, may 
be different tor each ti.il>e. 

The test pattern when scanned by the 
beam causes the emission of secon(.iar>' 
electrons. The intensity of this second¬ 
ary emission is determined by whether 
the beam is scanning the bare metal or 
the ink of the design involved. When 
the Monotron i.< used in an instrument 
which might be called a television oscil¬ 
loscope, the current is returned to 
ground through a 25,0()0-ohm resi.stor 
and the difference of potential devel¬ 
oped is amplified by a wide-hand, am¬ 
plifier. This, amplifier should have a 
gain of approximately 20. A Type 
6C6G and 6L6G with 2500-ohm load 
resistors will have an adequate wide¬ 
band frequency response for the pur¬ 
pose. The cathode-ray gun and defiec- 
tion plates are operated the same ai: in 
the standard National Union 3-inch 
Videotron. Type 2003. 

The image generated is viewed on a 
second tube, such as a Type 2003 
\hdeotron. with elements wired in par- 


circuits by appliance operation. Such 
noise reduction can be secured through 
the use of simple, inexpensive, capaci¬ 
tive filters installed during manufacture 
of the appliance or, in the case of ilie 
million- of unfiiterized appliances now 
in use. added by the radio listener. Fig. 
6 is a photograph of a typical filter in¬ 
stalled inside a vacuum cleaner motor. 
Fig. 5 shows the radio noise voltages 
developed by the appliance before and 
after fikerizing. After addition of the 
filter providing a 40 db noise reduction, 
the condition shown in Fig. 3 becomes 
that shown in Fig. 7. The reduction of 
man-made noise permits a listener with 
a properly protected receiver and an¬ 
tenna to be sure of excellent reception 
at any point within an 8-mile radius of 
the transmitter, good reception as much 
as 24 miles away, and fair reception up 
to 60 miles. Thus, in an area adequately 
protected against man-made interfer¬ 
ence, “real” coverage can approach “ap¬ 
parent"' coverage. 

Admittedly, the elimination of man¬ 
made noise is not the function of radio 
broadcasters but broadcasting service 
can be complete only when such noise 
is overcome. An effort should, there¬ 
fore, be made—perhaps by dissemination 
of information showing the listener his 
responsibility for existing bad receiv¬ 
ing conditions—to validate present cov¬ 
erage claims. 


all el through, the Monotron. The out¬ 
put of the amplifier is applied to mcMiu- 
late the grid of the Videotron. 

AMERICAN AIRLINES' GROUND 
TRANSMIHERS 

-AMERiCA.X .AIRLINES. IXC.. haS juSt 
placed an order for five new radio 
transmitters of the very latest design 
in aviation radio ground equipment, 
(Coniintted on page 28) 


The design printed on metallic disc 
in the Monotron tube. 
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T he small Isolantite* stand-off insulator really has no 
need of fatherly advice from the big coU form. Iso- 
Ian tite insulators cannot steal power from high-frequency 
circuits, for their extremely low loss factor keeps their 
power absorption at a minimum. In every part of a radio 
circuit, Iso Ian tite ceramic insulation is a safeguard of 
efficient operation. 


High mechanical strength of Isolantite is another im¬ 
portant factor in limiting power losses. Comparatively 
small cross-sections withstand heavy loading, permitting 
the use of a small volume of dielectric without danger of 
mechanical failure. 


High-temperature firing gives a non-absorbent body 
which resists the effects of moisture. Isolantite insulators 


retain low power factors even when wet. Smooth, glazed 
surfaces readily shed dust and dirt, avoiding risk of 
flash-over in exposed locations, 

Isolantite is manufactured in many standard forms for 
most radio applications. Cooperation in the formulation 
of special designs for new applications is an important 
aspect of Isolantite’s service to its customers, 

*RegiiteTed Trad^-name for the products of Isolantite:, Inc. 


ISOLANTITE INC. 

i 


CERAMIC INSULATORS 

Factory: Belleville, N. J. • Sales Office: 233 Broadway, New York, N. Y, 
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A HIGH-FIDELITY 


A RADIO RECEIVER^ designed specifically 
for high-qualit>^ reception in metro¬ 
politan areas, has been introduced by 
RCA Victor. 

The new instrument, designated as 
Modd HF-l, is unique in several re¬ 
spects, It is a purely '‘local” receiver, 
lor use only within the service areas of 
ihe local stations . . . within approxi¬ 
mately 100 miles. As shown in the ac¬ 
companying circuit diagram, electric 
tuning has been provided for eight sta¬ 
tions in the standard broadcast band. 
It has a 6-position selectivity-fidelity- 
phonograph switch^ which permits se¬ 
lection of sharp, medium and broad 
tuning. In the full-range pctsition, the 
reproduction is said to be faithful from 
50* to 7000 cycles. 

The frequency range of the HF-1 is 
from 540 to 1550 kc. This permits 
push-button selection of two stations be¬ 
tween approximately 540 and 116C1 kc, 
three stations betwreen 630 and 1230 kc, 
and three stations between 780 and 
1550 kc. 

Referring again to the circuit dia¬ 
gram, it will be seen that this receiver 
is aji 8-tube super, using a 6A8 as first 
detector-oscillator, a 6K7 i-f amplifier, 


LJii i 



A front view of the RCA HF-1 
high-quality local receiver. 

a 6R7 for second detector—a-f ampli¬ 
fier—and a VC, a 6_I5 driver, a 6J5 phase 
inverter and driver, two 6F6 power (jut- 
put tube^. itnd a 5T4 full-wave rectifier. 

Features of design include; magne¬ 
tite-core oscillator coils, and a special 
temperature - compensating capacitor 
(C26) for permanence of electric tuning 
adjustments; twn tuned circuits be¬ 
tween the antenna and first detector; 
two special tapped i-f transformers be¬ 
tween the first detector and i-f tube; 
magnetite-core i-f transformers; auto¬ 
matic volume control; aurally-compen¬ 
sated manual volume control; phono- 


LOCAL RECEIVER 


graph jack; phase inversion; push-pull 
output; inverse feedback; and a 12-inch 
electrodynamic loudspeaker. There are 
three adjustments for each push-button 
{antenna, link circuit and magnetite- 
core oscillator coil). 


AIRLINES TRANSMIHER 

(Catitinucd front Page 26) 

W'hich will permit transcontinental op¬ 
eration on either radiotelegraph or 
radiotelephone. In announcing the pur¬ 
chase, C, R. Smith, President of the 
air line, stated that the new transmit¬ 
ters will enable Flight Superintendents 
in the five Flight Control areas where 
they will be installed—Newark, Chi¬ 
cago, Nashville. Ft. Worth, Los An¬ 
geles—to talk direct with the pilot in 
charge of the airplane at the most dis¬ 
tant point in the division. 

The present radiotelephone transmit¬ 
ters in use by American have an out¬ 
put of 250 warts, and radiotelephone 
transmitters of 400 waits. The new 
transmitters of Bendix Type TG-6A 
are capable of instantaneous frequency 
change to any of ten frequencies. 


Circuit diagram of the HF-1. Note the electric tuning arrangement. 
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CONDENSERS 


Enlarged fagiuties enable improved 
deliveries, in all types and sizes. Semi- 
regulating drys are available. The cur¬ 
rent drain is extremely low, especially 
important for battery operation. These 
condensers are very rugged and will 
stand up under very severe service con¬ 
ditions. 


MAQICORES 


This year appears to be a “core” year. 
Current redesigns of receivers are in¬ 
corporating many new and extremely 
important magicore applications. Auto 
sets are almost universally using I-F and 
antenna cores. Many new materials and 
shapes have been produced. We would 
appreciate the opportunity to familiarize 
you with the engineering possibilities. 


CROLITE 


PATENTED 


CERAMICS 

Molded. Extruded. Machined. 

Increased production facilities. 
Low loss material. 


PROCESS 

CUAMIC CEMENT 

Low losa ceramic cement with new posaibiliuea. 
Why not inveftijate them? 

LIQUID CROUTE SUPER QUARTZ 

An imprecating and covering li<iiiid with lotaea 
lower than fused quartz. 
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HARD GLASS STEM 

MADE WITH 


CALLITE LEAD-IN WIRES 


of Tungsten • Molybdenum • Kulgrid 


The TUNGSTEN in CalHie Hard G(i** Weldt i« speciaHy pro{:es»ed to (ive a compact 
fibrous structure, free from ionjiitudinnl cracks and is centerless tround to eliniinate surface 
imperfections. 

The KULGRID **Cr* ST RAND has none of the obieetJOfLabk feelures of Teftular copper 
strand.. Kuljirid **Q** dot* not orJdtze. Therefore, no ojcide flakes off to deposit in the 
tube press as is the case mth copper strand. Kuljfrid "CT' U flexible and doe* not become 
brltUe, It weld* more readily to tungsten than ordinari copper etinand and forms a strong 
joint. Ac^fpt an ra/rri«r smbstitulfi. 

Pure meuLi of best quality' are used for any third component part. 


CALUTE PRODUCTS DIVISION 

EISLEK ELECTKIC COKPOKATIOS 

54Z- 39th STREET UNION CITY, N. J. 


BROADCASTING 

the fact that you can expand and 
simplify your field work with our 

U. H. F. Portable Pack Transmitter-Cueing Receiver Unit 



2 watts in the antenna and integral amplifier 
tor all low level microphones—Batteries self 
contained—Panel Locks on all tuning controls 
Write for Bulletin 386 

RADIO TRANSCEIVER LABORATORIES 

8627 115th Street Richmond Hill, N. Y. 


THE PHASMAJECTOR 

THE PHASMAJECTOR a Tiew souTce for 
videi.! signals for use in demonstrating 
television, testing viewing cathode-ray 
tubes, or receiver pertonnance. It pro¬ 
vides a uniform television test signal 
with relatively inexpensive associated 
equipment. This modified form of ca¬ 
thode-ray tube is a development of the 
Alien B. Du^font Laboratories. 

In place of the usual fluorescent 
screen swept by the cathode-ray beam, 
there is in the Phasniajector a metallic 
plate on which is printed the desired 
picture or test pattern. Also, the tube 
includes a collector electrode as well as 
the conventional cathode-ray tube gun 
and deflecting electrodes. WTien used 
with proper sweep circuits and ampli¬ 
fiers, the picture printed on the metallic 
plate can be readily scanned and trans¬ 
mitted to a receiver for reproduction 
on a standard television viewing tube. 
It is also possible to use the standard 
oscillograph cathode-ray tubes for view¬ 
ing. 

The Fhasmajector operates on the 
principle of varying secondary emission 
from the image plate. In other w'ords, 
as the cathode-ray beam scans the im¬ 
age on the metallic plate, varying 
amounts of secondary electrons are re- 

I 

leased depending upon whether the 
beam impinges upon metal or special 
ink used to print the picture, A larger 
number of electrons are released when 
the ray strikes the metal than when it 
strikes the ink. The ^’a.rying voltage 
output is picked up by the collector elec- 

I trode and fed to the grid of the video 
amplifier. This signal is said to be 
stable and of better quality than can 
be obtained from a photo-electric mo¬ 
saic pickup tube because of the absence 
of capacitance effects* The amplitude of 
the signal may be as high as 10 volts 
with high-lmpedance coupling and can 
modulate a television viewing tube di¬ 
rectly without any video amplifier. The 
signal is 0.2 volt across a 10,000-ohm 

I load, 

j For a simple television demonstra¬ 
tion, two standard oscillographs such 
as are used by radio servicemen, can 
be used. For instance, two Du^font 
Type 164 (3-inch tube) oscillographs, 
one equipped with a Phasmajector tube 
in place of the usual cathode-ray tube, 

I and the other with its usual tube, can 
be employed. Certain slight modifica¬ 
tions are required, but the oscillographs 
can still be used for their normal pur¬ 
poses when desired* With such a sim- 
(Coniinn^d on page 35) 
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Good Condensers 

Economical Application 

• Quite naturally, you think in terms of that 
radio assembly as a whole—a collection of 
components to produce a given end result. • 

That's precisely where A. A. E.—AEROVOX 
APPLICATION ENGINEERING —comes in. 

For our sales engineers work with you in plan¬ 
ning circuits which, at a minimum cost for ALL 
components, provide the best results. • Sub¬ 
mit your problems. A. A. E. service costs you 
nothing. 


AEROVOX CORPORATION 

70 WASHINGTON STREET. BROOKLYN. N. Y. 


Selei im AO 
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LINGO 

LEADS 


the way to 
New Standards 

for 

VERTICAL 

RADIATORS 

★ 


The Latest 
Achievement in 
Antenna Design 

Tomorrow’s antenna is 
yoars today! New design 
. . . new efficiency . . . 
new economy . . . and a 
repntation for itability 
extending over 44) yttrs, 
duri^ which time Lin^o 
vertical structures have 
NE\ER EXPERIENCED 
A FAILURE. Send us 
necessary details on loca¬ 
tion, optimum perform¬ 
ance desired and we can 
show YOU how Linjo 
“Tube" Radiators can 
answer yonr problem with 
maximam efficiency at a 
minimum of cost. 

Lowered Costs 

Include construction and installation at aar- 
in£s up to ONE-HALF the cost of other 
types. 

97 % Ef f icie ncy 

.Actual field tests of ^‘^Lio|o" Radiators at 
broadcastini stations show within 3% of 100% 
efficiency at heights as low as 0.15 wava- 
len^tb I 

5-Yr. Insurance 

A complete guarantee a^nst brcalca|e, loss 
or damage for five years at no extra cost. 

Reliability 

For over 40 years John E. Lin^o & Son have 
been constructing and erectii^ vertical struc¬ 
tures. This single responsibility’ is a definite 
advantage. 


Write for Free 
ILLUSTRATED 
FOLDER 


JOHNL 
LINGO & SON 

Est. 1897 
29th St. L Bnr«!t Avs. 
Caadn, N. J. 




SPEECH-INPUT UNITS 

{Contimied jrom page 10) 

respectively. The latter obviously gives 
a truer visual picture of the actual op¬ 
eration. 

BACKGROUND LEVELS 

High-fidelity reproduction requires, 
of course, a background level low 
enough for transmission of ao adequate 
volume range. It has been estimated by 
Jones’ that the maximum usable range 
approximates 55 db, the figures being 
obtained by assuming that a maximum 
level of 4- 80 db represents the loudest 
sounds it will lx: desirable to reproduce 
in the home, and that the noise level in a 
quiet residence is approximately 4- 25 db 
( die intervening range being that al¬ 
lowed for ordinary reproduction). It is 
to be noticed that these levels are of 
sound intensity as measured in decibels 
above the threshold of hearing (.000204 
bars). 

Before beginning a discussion of 
levels it is desirable to say a word about 
"weighted” and “unw^eighted” measure¬ 
ments. A survey of manufacturers' lit¬ 
erature indicates that some are using 
one method of specification and some the 
other. In the past there has been no 
standard of weighting, and for this 
reason manufacturers have held that 
none could be properly employed. Howt- 
ever, tentative standards for noise meas¬ 
urements have recently been adopted, 
and it seems probable that before long 
some method of linking these standards 
to measurements on broadcast units will 
be worked out. In the meantime an un¬ 
derstanding of the problem is required 
in order to make certain allowances in 
figuring levels. The difficulty results 
directly from the fact that the loudness 
levels perceived by the ear vary with 
frequency and level. Thus, for a loud¬ 
ness levehperceived by the ear as 40 db 

^L, F. Jop.es, “The SpecLiic Transmitter Per- 
funnance Required for rliifh Fidelity,*' 

SeTDS, Feb.. 1935. 


f^at 1,LKXJ cycles )j the actual sound in¬ 
tensities required vary from about 35 
db up to about 80 db —as shown in F'ig. 
7. In other words, at low^ levels the ear 
discriminates sharply against low-frc'- 
quency sounds, and somewhat less so 
against high-frequency sounds. If a 
weighting netw-ork, having a response 
characteristic inversely proportional, is 
used, the results more closely approxi¬ 
mate the general efifect at the receiver 
than do measurements made with a flat 
response. Since the distribution of noise 
frequencies in a speech equipment will 
vary, and since tlie loudness level curves 
themselves vary in shape according to 
the level, it is impossible to make a fiat 
statement as to how much difference 
there ’would be between the weighted 
and unweighted noise specifications of 
amplifier units in general. Fig. 8 is a 
tv'pical example—showing differences 
from 8 db to 30 db. depending on the 
gain. 

If we assume that a range of 55 db 
is required at the input to the trans¬ 
mitter, it is easy to figure the maximum 
noise level which can be tolerated in the 
program or line amplifiers—in that this 
must simply be 55 db, or more, below 
the operating output level of these units. 
However, in figuring the levels to be 
maintained in the preamplifier it is 
necessary to begin at the other end of the 
chain—namely, with the microphones. 
There is no real good agreement be¬ 
tween authorities as to the exact range 
of sound levels a microphone must han¬ 
dle. However, the table shown in Fig. 
9, which is based on a comparison of 
the results of a considerable number of 
investigators, will serve as a basis of 
estimate. The important points to be 
determined are the minimum and maxi¬ 
mum sound levels required to be han¬ 
dled. The evidence points to a minimum 
level of + 20 db, or approximately .002 
bars. The maximum level will be that of 
symphony orchestra peaks. These are 
given by various observers at values all 
(Cofitinued on page 34) 


Frequency Measuring Serrice 

Many stationa find thia exact measuring aervice 
of great value for routine obaervation of trana- 
mitter performance and for accurately calibrat¬ 
ing their own monitora. 

MEASUREMENTS WHEN YOU NEED THEM MOST 

at any hour every day in the year 

R.C.A. COMMUNICATIONS, Inc. 

Commercial Dept. 

A RADIO CORPORATION OF AMERICA SERVICE 

66 BROAD STREET NEW YORK, N, Y. 
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Racon 

Made it 
Possible 

It Actually 
Happened 



Bull Marine Speaker, 60 watts; Regular Marine Speaker, 
10 watts; Midget Marine Speaker, 5 watts. 

Used on all leading steamships of American Registry. 


The new U. S. Army mine planter 
Ellery W. Niles is equipped with a 17- 
station "talk-back" loud speaker sys¬ 
tem which uses RACON SPEAKERS 
for two-way communication between 
the bridge and various operating 
locations. 


So sensitive are these RACON 
SPEAKERS for talk-back purposes that 
during the Niles' trial trip a lighthouse 
keeper was hailed from the forward 
deck speaker at a distance of 700 

The U, S. Army Mine Planter Ellery W. Niles ill- i i 

yards and his response was clearly 
heard in the pilothouse speaker! A conversation followed in which both parties 
lowered their voices without detrimental effect. Later, at the War College at 
Washington the same experiment was tried with highly satisfactory results, two-way 
conversations being carried on in ordinary tone of voice between the ship and 
shore at distances of 100 yards and morel 


This same RACON SPEAKER (the only outside speaker approved by the Depart¬ 
ment of Commerce for ship use) is available for numerous other purposes. 
Weatherproof and waterproof—not affected by temperature or weather. 

The latest RACON Catalog C4 contains complete technical data and describes all 
RACON Horns, Loud Speaker Units, Baffles, etc. Send for your free copy today! 


Racon Electric Co 

224 Fourth Ave., 


pany, Inc. 

New York, N. Y. 
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SPEECH-INPUT UNITS 

(Continued from page 32 \ 



announcing 

MULTI-STAGE 

Inverse Feed-Back 


in 

Model 

2L-25 

PARTICULARLY ADAPTED 
TO 

CRITICAL INSTALLATION 

• 4 Stage, 7-Tube Beam 
Circuit 

• 2 High Gain Inpufs 

• Electronic Mixing Circuit 

• Multi-Stage Degeneration 

9 Underwriters' Laboratories 
Approved 

Another big improvement in tone quality 
by Webster-Chicaqo - . . Beam type cir¬ 
cuit, using Multi-Stage Inverse Feed-Back. 

Model 2L-25 Amplifier, Underwriters' 
Laboratories Approved, marVs another 
milestone in the tone history of Sound. 
Just listen to It at your distributors and 
make your own comparisons. Distortion Is 
kept to 2 '/ 2 % at 25 watts. The frequency 
characteristic is plus or minus U /2 
from 50 to 10,000 cycles. Multi-Stage 
Degeneration. From these unusual values 
it can be easily appreciated that Model 
2L-25 is particularly adaptable to the most 
critical installations (where crowds do not 
exceed 4,000). Economically priced. 

Munutactur^' Uttscr license 

with Eleetrien] Hnemirh Product*. liw,. 

sutHidiary of Western Eleetrie 

Ik., and Anitricas Telethon# £. Tele- 

flraoh CQevtpany. 


WEBSTER-CHICAGO 

I-1 

I WEBSTER- CHICAGO I 

Seett^B A'26, 5622 BlopninBdtiJe Awe.. Chicago. III. 

I Send n* isKt! EiifomittlM) Of< Z Model 2L-25; I 
I □ Catalog. ^ 

I Name . | 

^ AddrEss .. ' 

I 

I City . . ... SUte . i 

I_1 



1 


I 

I 


the wav from 3\\ 


K.._- 'ru.. 


hr5t seems somewhat low. and the latter 
is almost certainly excessive. If we as¬ 
sume, as a convenient compromise, the 
value of 2(Xj bars, we find that we have 
a range of sound intensities of 100 deci¬ 
bels. High-hdehty reparation w'ill re¬ 
quire something apprT?aching this range. 

Conversion of tJiis microphone range 
into microphone output levels requires 
consideration ot another point. Some 
manufacturers rate their microphones 
at a certain output level corresponding 
to a sound of 10 bars at the microphone. 
This is a convenient system, but has dis¬ 
advantages where the output is not a 
commonly known impedance—such as 
2j0 ohms. The other method of specify¬ 
ing microphone output is in volts 
bar. To convert this latter it is neces¬ 
sary to take into account the output im¬ 
pedance of the microphone, and the 
manner in which it feeds into the pre¬ 
amplifier—that is. through a trans¬ 
former (providing a considerable step- 
up ratio) in the case of low-impedance 
micrciphones, or direct to the grid of 
the hrst tube in the case of high-impe¬ 
dance microphones. Taking the example 
of the velocity microphone, the actual 
output level corresponding to various 
iOuiid intensities is given in the right- 
hand column of the table ( Fig. 9). As 
will be seen, the range required is from 
— 4U db to —l-HJ db. A preamplifier 
cominOTiIy u.^cd wdth this type of micro¬ 
phone has a gain of MJ db, Thu- the 
output of the preamplifier may range 
from approximately 0 db to —lOU db. 


Distortion at the former level must not 


be tCMD high, and background noise level 
must be of the order of the latter level. 
Actually, the manufacturers specification 


indicates a level of —88 db for un¬ 
weighted measurement. The weighted 
measurement would probably be of the { 
order of 100 db. Such an extreme range I 
may be considered as too idealistic— I 
however, it is a practical goal. 

The range of levels in the preampli¬ 
fier is, of course, reduced by the gain ■ 
riding of the operator—either in the 
mixing system, or in the master gain 
control—in order that maximum use of 
the available 55 db overall range can he 
made. A diagram such as that of Fig. 
If) is useful in predicting the levels to 
be handled at various points in the sys¬ 
tem, and for figuring the necessary 
noise-level tolerances. The heavy line 
of this diagram corresponds to a sound 
input of 10 bars, which may satisiacta- 
rily be taken as the ordinary peak level 
indicated by the V. L The dotted upper 
line shows the maximum levels which 
(Coiifituied on page 38) 



A Customer 

demanded it... 

9' And so we made it for lilm ... a 
special direct-rea din selectivity 
scale for our Model 22-A. Signal 
Generator. We can put it on yours 
too. for a small extra cost. 

9 Write for latest data on Ferris 
Signal Generators and ^iUcrov olters 
{Beg:. I . S. Fat. Off.). 


FERRIS INSTRUMENT CORP. 

Boonton, N. J. 



Radio Engineers 

who are 

RADIO AMATEURS 

buy a fresh copy today of the 

RADIO AMATEUR 
GALL ROOK 

The CALLBOOK ts the ohly publication that 
lists all licensed radio amateurs m the United 
States and over a hundred and seventy-five 
different foreign countries. 

Each issue also contains a world map show¬ 
ing amateur prefixes, press time and weather 
schedules, amateur prefixes listed alphabet!- 
ca!!y and by countries and a world time con¬ 
version chart. 

Complete . . . Accurate_Up-to-Date 

Issued Quarterly 

MARCH . . . JUNE . . . SEPTEMBER 
and DECEMBER 
Annual subscription $4.00 
Single copies $1.25 

Buy your copy note from your radio jobber 
or dire cl from: 

Radio Amateur Call Book, Inc. 

608 S. Dearborn St., Chicago, III., U. S. A. 
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Complete New Line 
of Low Cost 

Plote-Flloment Transformers 


built to 

FERRANTI STANDARDS 

of quality* 



TELEVISION STANDARDS 

(Conlintied from page 14) 
independent oi light and shade in the 
picture. 

The wording ot the following two ex¬ 
isting standards has been changed to 
read: 

M9-12d—l\>sitive Transmission oc¬ 
curs when an increase in initial light 
intensity causes an increase in the trans¬ 
mitter power. 

M9-121—Negative transmission oc¬ 
curs when a decrease in initial light in¬ 
tensity causes an increase in the trans¬ 
mitter power. 

In Ci>nnection with these standards, 
Mr. Murray’s article, *'RMA Television 
Transmis-'^ion Frequencies and Stand¬ 
ards." page 20, CoMML'xiCATioxs for 
November, 1937, will L>e found of in¬ 
terest. 

• 

THE PHASMAJECTOR 

(Continued from- page 39) 
pie, inexpensive arrangement all the 
principles of a complete television sys¬ 
tem can be readily demonstrated. Eitiier 
horizontal or vertical scanning of any 
desired number of lines and any inter¬ 
lacing arrangement can be used. 

The circuits and principles involved 
in simple television demonstration 
equipment are part of the DuMont sim¬ 
plified high-definition television system 
which has been completed and tested in 
the DuMont Laboratories. Field tests 
are dependent upon the issuance of an 
ex peri menial television licence from the 
FCC, the application for which was 
filed over a year ago. This method of 
television uses no synchronizing or 
blanking impulses at either transmitter 
or receiver, and has no sweep circuits 
at the receiving end. This makes possi¬ 
ble the simplification of the receiver. 
It is said that the receiver need be lit¬ 
tle ntore than a high-grade short-wave 
receiver with a cathode-ray tube in 
place of the usual loudspeaker. Such a 
receiver can pick up television signals 
of any numlier of lines, any number of 
frames per .'^ecood, and any interlacing 
scheme, without changes of any sort. 
With the u>ual television system the 
receivers will operate only when de¬ 
signed tor specific transmitting condi¬ 
tions and become obsolete if the picture 
detail is improved at the transo'iitting 
end by a change in scanning technique. 
The DuMont method requires a much 
narrower frequency band tlian that now 
needed for usual television transmission. 
Four transmitters can be oi)erated 
where only one can operate at present. 
This narrower hand means that tele¬ 
vision can lie assigned to .somewhat 
higher wave lengths or lovver frequen¬ 
cies. thereby greatly extending the ser¬ 
vice area covered b>' a given transmit¬ 
ting power. 


* Standard units for all low and 
medium power applications. 

* Suitable for use with ALL the 
latest tubes. 

* Well known FERRANTI through 
type reversible mounting. 


^ Fully impregnated to withstand 
severe climatic conditions. 

* Low temperature rise coupled 
with high insulation. 

High efficiency—low regulation— 
heavy duty type. 


Write for Complete Descriptive Literature 


R.CA. BUILDING, NEW YORK, N. Y. 
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OVER THE TAPE 
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NEWS OF THE COMMUNICATIONS FIELD 


S-E APPOINTMENTS 

At the meeting of the Board of Direc¬ 
tors of the General Rlectric Company, held 
in New York City, March 25, Charles E. 
Wilson, Executive Vice-President, and 
Philip b. Reed, Assistant to the President, 
\tere elected Directors, to fill existing 
vacancies on the board* 

UNIVERSAL MICROPHONE CATALOG 

Universal Microphone Co., Etd., Ingle¬ 
wood, Calif., this month will issue its an¬ 
nual catalog which, as usual, will contain 
illustrated data on its microphones, re¬ 
corders, and accessi>ries. This year a new 
section will also t>e devoted to airplane 
microphones. 

UNITED-CARR APPOINTMENT 

With the announcement of new and im¬ 
proved laminated phenolic insulation from 
the laboratories of United-Carr comes 
word that the production and marketing 
will be under the direction of Mr. Lester 
W. Tarr. Recently appointed to the ex¬ 
ecutive staff of United-Carr, Mr. Tarr has 
an experienced and commendable record 
in the field of chemistry, and is well iden¬ 
tified with all phases of laminated syn¬ 
thetic plastic prtxiucts. 

DUN i 8RADSTREET REPORT 

Attention of RMA members is called to 
a special report on the radio Industry 
issued recently by Dun & Bradstreet, Inc. 
The repon stated that stocks of manu¬ 
facturers on March 1 w^ere not excessive, 
but sales for the first two months this 
year were below 1937. Other interesting 
comment stated that there was no evidence 
of a definite upturn in either production 
or sales to March 15, but that sales vol¬ 
ume, especially in automobile sets, was im¬ 
proving notably in the South and on the 
Pacific Coast. Recent excessive stocks 
of distributors and dealers, causing severe 
price cutting, and low-priced sets also were 
commented on 

SYLVANIA APPOINTMENT 

The appointment of E. F. Carter as As¬ 
sistant Chief Engineer for Sylvania radio 
tubes has been announced by Syh-ania Chief 
Engineer R. M. Wise. Mr. Carter has 
been a member of the Sylvania Engineer¬ 
ing Department since September, 1932, 
w^hen he was ap^xiinted Consulting En¬ 
gineer ors tube application problems. In 
1933 be w^s made division tube engineer 
for the Emporium, Pa., plant. 

RMA BOARD OF DIRECTORS' MEETING 

President Leslie F. Muter is arranging 
to hold a meeting of the RMA Bcmrd of 
Directors as soon as possible, probably 
April 21 or 22. Acute merchandising and 
production problems developing from pres¬ 
ent business condition? will make the spring 
meeting: of the RMA directorate unusually 
important. Also it may tie the last Board 
meeting before the fourteenth annual RMA 
convention and the national radio parts 
trade show at Chicago next June. The final 
convention program will be approved by 
the RMA Board. 


POPPELE ON TOUR 

J. R. Puppei^ Chief Engineer of WOR, 
embarked April 6 on a seven-week tour 
of Europe to conduct an exhaustive survey 
of radio broadcasting and its allied indus¬ 
tries in the Old World. Nine countries 
are on the itinerary, including England. 
Germany, France, Holland, Belgium, Switz¬ 
erland, Italy, Norway, Sweden and Russia. 

MALLORY VIBRATOR PRICES 

As a result of the standardization and 
wider application of universal types, sub¬ 
stantially lower list prices on Mallory re¬ 
placement vibrators have been announced 
by P. R. Mallory & Co., Inc. The price 
changes are included in a new” listing of 
recommended replacements, by make and 
model of receiver, available from all Mal¬ 
lory-Y'axlev distributors. Ask for Form 
No. E-551. 

CORNELL-DUBILIER CATALOG 

Cornell-Dubilier catalog flyer 154'A lists 
two new C-D products, the type BR 
*'Beavers,'' tiny etched-foil dry electrolytic 
filter capacitors, and the t>T)e 2R silver- 
plated mica capacitors, units with stable 
frequency characteristics. Address requests 
Lo Cornell-Dubilier Electric Corporation, 
South Plainfield, New Jersey. 

ANACONDA BULLETIN 

A publication treating on the characteris- 
tic,s of ANW cable, is now' available 
through the Anaconda Wire and Cable 
Company. .A. general description of its use 
in indu-strial applications and large build¬ 
ings is given based on the National Elec¬ 
trical Code indicating that this cable is 
now suitable for use in places where here¬ 
tofore only lead covering has been ac¬ 
ceptable. This publication is available 
through the Anaconda Wire and Cable 
Company. 25 Broadway. New York, N. Y. 

FRYLING BACK FROM EUROPE 

Mr. W. H. Fryling» Vice-President of 
Eric Resistor Corporation, Erie, Pa., has 
recently returned from an extended tour 
of Europe. Mr. Eroding spent several 
weeks m England at the British factory- of 
the Resistor Corporation, near London, 
and with their representative in Paris. 
France. 

The radio and plastics business jri Eng¬ 
land has not suffered to the same degree 
as in this countn', Mr. Frjding found. 
However, a good deal of the huge buy¬ 
ing is a direct result of the armament 
proRrani being carried on by the British 
O^vernment. 

BAKELITE BOOKLET 

.\ new booklet, "Bakelite Laminated,'’ 
has just been published. It describes the 
range of Bakelite laminated products that 
are available and their diversified applica¬ 
tions. This 48-page illustrated booklet dis¬ 
cusses the individual physical, electrical 
and mechanical properties of laminated 
sheets, tubes and rods. Copies may be se¬ 
cured by writing to the Bakelite Corpora¬ 
tion. 247 Park Avenue. New York Cin, 


WARD LEONARD REPRESENTATIVE 

Ward Leonard Electric Co., announces 
the appointment of Mr. Charles D. South¬ 
ern, 430 W. Rudisill Blvd., Fort Wayne, 
Indiana, as their representative for the sale 
of Ward Leonard radio products. Mr. 
Southern's territory covers the entire state 
of Indiana. 

CERAMIC PROPERTY CHART 

American Lava Corporation. Chatta- 
ncioga, Tennessee, have recently issued a 
ceramic property chart of their insulating 
materials. The information contained in 
this chart has been compiled in a concise 
and easily accessible form. Copies may be 
secured from the above organization. 

DR. STOEKEL DIES 

Dr. Erwin R. Stoekel, Vice-President 
of the Globe-Union, Inc., battery and radio 
apparatus manufacturers, died on March 
14. Dr. Stoekel was known in scientific 
circles chiefly for his pioneer discoveries 
and developments in the field of the elec¬ 
tron tube, particularly the radio vacuum 
tube. 

INSTRUMENT BULLETIN 

Bringing together instrumentation and 
machinery for the betterment of industry 
is the primar>' purpose of a new house 
organ entitled “Instruments in Industry/’ 
which will be issued periodically by the 
Meter Division of the General Electric 
Co. The many w-ays in which electric in¬ 
struments can bring more and greater 
benefits to industry- are presented and il¬ 
lustrated, and new products are announced 
in the columns of this periodical. This 
publication, printed in small newspaper 
form, is distributed free of charge to in¬ 
dustrial plants. 

TUBE DEFINITION RECOMMENDED 

A definition of what constitutes a radio 
“tube” has been agreed upon by a special 
committee of the RJMA Tube Division of 
which Meade Brunet of Harrison^ N. J., 
was chairman. The proposed tube defini¬ 
tion would exclude the ballast resistor type. 
The recommended definition, following 
meetings of the special committee and also 
the RMA vacuum tube and broadcast re¬ 
ceivers committee, is now being consid¬ 
ered by the entire RI\IA Tube Division, 
and will be acted upon finally by the RMA 
Board of Directors to constitute an indus¬ 
try definition covering advertising and mer¬ 
chandising practices. 

RCA APPOINTMENT 

Sidney M. Robard.^. for the last year 
and a half a member of the Publicit:^ De¬ 
partment of the Naticmal Broadcasting 
Company, has joined the Department of 
Information of the fedio Corporation of 
America, RCA Building, New York. Rob- 
ards has served since last May as As¬ 
sistant Editor of the Press Di vis ion of the 
NBC. Before joining the NBC, Robards 
was Day City Editor of The Louisville 
L Journal. 
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CHEAPER .. • yes, but— 

This phofomicrograph 
shows why we do not offer 
electroplated strip. Note 
the effect of corrosion on 
this nickel plated strip as 
sold for radio tube use. 

WE CAJ^OT AFFORD THE RISK! CAN YOU? 

YOUR PROTECTION IS SVEACOTE which 
is well worth the slight additional cost 

Here is a photo¬ 
micrograph of Svea- 
cote with the same 
magnification (100X) 
made after the same 
corrosion test. 

(Darkness due to low reflection from matte surface.) 

THE REASON 

Sveacote is a definite alloy made by a special process 
to resist rust. Note compact structure, uniformity and 

freedom from impurities. 

Swedish Iron & Steel Corporation 

17 BATFERY PLACE NEW YORK, N. Y. 
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PONTIAC, UKH. 


I SPEECH-INPUT UNITS 

^ Coutiuucd from page 34) 
may be*, encountered, and the dotted 
lower line the minimum levels. 

The above completes the important 
aspects of performance in so far as mo>t 
units are concerned. One factor, phase 
shift, has not been mentioned, as it is 
ordinarily ncut of iinp<.Trtance in audio 
units (although it becomes so in tele¬ 
vision design). There is. however, an¬ 
other factor whicli relate.s to certain 
speech-input units and which also would 
deser\e consideration in laying out 
specifications for a speech-input system. 
This is the group of transient efipects , 
which are of importance in considering ’ 
such units as volume indicators and lim¬ 
iting amplifiers. For instance, the ques¬ 
tion arises as to whether the \\ 1. 

, should have a quick response or a slow 
I response—a peak reading, or an aver¬ 
age reading. Similarly, there is the j 
question as to how quickly the limiting | 
amplifier should take hold, and what 
should be the 5ubse<iuent relea.'^e time. 

• 

PUSH-BUnON SYSTEMS 
iCovtinued from page 15) 
only the ^tro^ger stations will be tuned 
in automatically. Where such a set-up 
is applied to an auto receiver, a shunt- 
tuned antenna circuit may be used with 
its higher g^i'in, since the antenna ca¬ 
pacitance may be definitely taken into 
consideration. 

With the abc^ve-described arrange¬ 
ment three-point tracking is obtained 
I and, with the points of crossover se- 
I lected at convenient frequencies in the 
I hand, only very slight departure from 
perfect tracking over the band is se¬ 
cured. 

Because of the form factor used in 
the coil winding and by employing a 
‘Tolyiron” core of high permeability, it 
is possible to cover the major portion 
of the hroadca>t band in one step, or 
I the entire band may be covered with 
two ranges of coils having considerable 
overlap. Typical ranges are as follows: 
Set Xo. 1, 1630 kc-945 kc, Set No. 2, 
j 1070 kc-535 kc: Set No. 1, 1540 kc-870 
' kc, Set No. 2, 1070 kc-535 kc. 

By proi>er choice of the number of 
buttons assigned to such ranges, it is 
possible to avoid special designs in han¬ 
dling all trut extremely unusual condi- 
I tions. Because of the single adjust- 
I ment, which is not critical but smooth, 

I provision may be made in the escut- 
1 cheon for access to the studs from the 
front of the receiver. 

The fact that afe is not considered 
essential in receivers including this unit 
is based upon the stability of the tuned 
I circuits. Since the stability of the os- 
I cillator circuit lends itself to checking 
I much more readily than the antenna 



ASTATIC MODEL K-2 
CRYSTAL MICROPHONE 

Hi^h in quality and low in price. A 
dual unit, dual dtiaplirafin, noa-direc- 
tional type microphone ol outstandinjf 
performance. Crystal units suspended 
in shock-inoof moimtinjf. Cannot be 
acoustically overloaded. Interchange¬ 
able connector. Complete with cable. 

Full year ^arantee. 

List Price $27.50 



Dept. M-8 YOUNGSTOWN, OHIO 

Licensed Under Bruth Development Company Patents 


circuit and i^ by far tlie more impor¬ 
tant, tests were made on this circuit. 
In the test set-up. the receiver proper 
with all tubes in position was placed 
immediately adjacent to a chamber 
in which the temperature could be 
controlled, and the push-button unit 
mounted within the chamber. The nec¬ 
essary connections were made through 
the cabinet wall. The button positions 
were adjusted to frequencies corre¬ 
sponding to received signals of 1400 
kc, 1100 kc, 900 kc, 80<) kc, 700 kc, and 
600 kc. The corresponding oscillator 
signals were picked up on another re¬ 
ceiver. which was also fed from a stand¬ 
ard signal generator. Starting from 
room temperature the chamber temper¬ 
ature was raised in convenient '^teps, 
held constant at each level for several 
minutes, and the generator adjusted to 
zero beat with the push-button oscilla¬ 
tor. Readings of frequency were taken 
for each button. The temperature was 
raised to a maximum of 140° F. and 
then lowered step by step to room tem¬ 
perature. A number of runs were made 
with the frequencies set up on the but¬ 
tons. interchanged- The maximum drift 
observed at each frequency for 35° C. 
rise from room temperature is as fol¬ 
lows: 1400 kc-kO kc: 1100 kc-5.9 kc; 
1000 kc-4.1 kc: 800 kc-4.9 kc; 700 kc- 
5.8 kc; 600 kc-4.8 kc. Tlie average 
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I Get the Facts... | 

I ABOUT THIS I 
I NEW control! I 


QUIET-AND BUILT TO 
STAY QUIET! 


T» tri4 many iithar featunrs «r IRC Contntls 
hu nvw Nan added the excJtifive new Silent 
Spiral CvaiiKtiir.. This eliminatei sltdinig Betai- 
to-metal eoalaai Selwf^cn ctE^tar terBinil ind 
volume adjustmoBt arn. Combined with ttia 
faFBDUf IRC Actiaa" 5-Fjnger Sttairt 

Eiemeat Cofitoct, it ii daubie EssunMi of The 
smaothett icUng eeatrois you've ever trletl—can- 
trNt that are quiet AND STAY QUIET. 

The%g mrw mmiti arr kmftwm wJ IRC 
Tyfie CS Contrail. Write for dfioflt. 


INTERNATIONAL 
RESISTANCE CO. 

415 NORTH BROAD STREET. 
PHILADELPHIA, PA. 
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maximum drift is thus less than 5 kc 
over the frequency range. Fiirtheniiort, 
it was observed that the temperature 
drift curve.' were practically linear and 
essentially coincidentai whether the 
temperature was rising or falling. As 
a result the oscillator frequency always 
returned to its initial value when the 
unit returned to the same mom temper¬ 
ature. 

Thus in use it is necessary merely to 
follow the usual practice in receiver 
alignment of not adjusting the unit 
until the receiver has reached its ap¬ 
proximate ojierating temperature, in 
order to insure that stations once ^et 
up will always remain in tune. 

• 

BOOK REVIEWS 

ELECTROLYTIC COSDENSERS, 
by Philip R. Coursey. published by 
Chapman & Hal!, Ltd., 11 Henrietta 
Street, W. C. 2, Lo^idon, England, 
172 pages, price 10.?, 6d. 

A complete treatment of electrolytic 
condensers, their properties, design and 
uses; is given in this compact volume, 
which summarizes the still scattered lit¬ 
erature of the subject. Beginning with 
a general discussion of condensers and 
dielectrics, the author reviews briefly 
the early experiments with electrolytic 
capacitance, going back to 1855; then 
discusses the details of the three types 
in ordinary use today, the wet, semi-dry 
and dry. The separator and its influence 
on performance, electrical characteris¬ 
tics, methods of testing and commercial 
applications are treated under separate 
chapter headings. 

HANDBOOK OF CHEMISTRY 
AND PHYSICS, 22nd Edition, 
Charles D. Hodgynan, Editor-m- 
Chiej, published by Chemical Rubber 
Publishing Company, Cle^aeland, Ohio, 
2069 pages, price $6.00. 

The latest issue of this widely-used 
handbook devotes increa.sed space to 
thermionic tubes. As against twelve 
pages given to the tube data in the pre¬ 
ceding handbook, the 22d Edition has 
25 pages, listing 454 tube types classi- 
field as follows: receiving tubes, 122; 
telephone and industrial tubes, 76; 
transmitting tube.', 115; gaseous recti¬ 
fiers, 58; high-vacuum rectifiers, 51, and 
grid-controlled rectifiers, 32. The usual 
data is given opposite each tube. Thirty- 
five base connections are indexed and 
diagrammed, against 15 shown in the 
21st Edition. 

Meteorological material and a more 
convenient table of standards of weiglit 
and measure are among other improve¬ 
ments of interest to radio men in this 
convenient reference, which includes 
almost all the more commonly required 
data of physics and chemistry. 


AN OLD IDEA-A NEM^DRESS 

The Cates "RECEIVING REMOTE" 



A small self contained radio tuner built as part ^uipment into a complete A.C. operated 
high fidelity remote amplifier describes the “Receiving Remote” in a nut shell. Flip a key 
and listen to the prece^ng program for cues, depress the same key and radio is cut out 
and amplifier connected to the telephone line. 

Yes, it’s an old idea but its brand new dress eliminates cumbersome equipment, chance of 
error and best of ah keeps the maintenance cost down by doing away with order wires. 
The “Receiving Remote” is hiUy described in the new Gates remote equipment catalog 
CE22. Write for it on your station letter bead. 


Gates RnoiofiSu pplv Co. 

MANUFACTURING ENGINEERS SINCE 1922 

QuincvjLLinois.u.s.fl. 

CABLE ADDREU (GATESRADIO) 


"the 'Time Pzoven Hine 


REVERBERATION TIME-DECAY OF SOUND 



Sound Absorbing properties of acoustical 
materials are accurately, easily and per¬ 
manently measured with the Neionann 
Automatic High Speed Level Recorder. 
It is an ideal j^ound meter which in¬ 
scribes permanent records in DB or 
Phoo. (ask for <mr leaflet on the Phon- 
Potentiometer). The most efficient in¬ 
strument for making electrical 
mpsurements on loud speakers, 
microphones, amplifiers, filters, 
transformers, etc. 

This instrun^t is used by the 
United States Bureau of Standards 
and many other prominent laBora- 
torries. 

Write for booklet and 
other in\ormAtiom, 


SOUND APPARATUS CO., 150 West 46th St., New York City 



Lift Price 

^ 15.00 

per Station 


Two WayCommunication 

Inter-’phones, office to office, factor)', 
shipping depcs., house to garage and 
hundreds of other uses. Positive in 
operation. Simple to install. Modern 
in appearance. Any number of ^phones 
on same Une. 

Dealers and jobbers 
v/rite for discounts. 


Microphone Division 

UNIVERSAL MICROPHONE CO., LTD. 


424 WARREN LANE 


INGLEWOOD, CALIF., U. S. A. 
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No other technical publication In the radio and communications 
industry even closely approached COMMUNICATIONS In 
presenting, during the past twelve months, such authoritative 
and instructive articles as those submitted by the men named 
above among others. 

But more important is this fact: COMMUNICATIONS 
"scooped" its contemporaries by having 30 to 90 day prior 
release on many new and important technical developments 
made during the year. 

Progressive engineers engaged In every phase of radio and 
communications design, production and maintenance, recognize 
COMMUNICATIONS as their “musf’ monthly magazine! 
A yearly subscription of twelve issues costs but $1.00 on the 
Group Subscription Plan. 

Regularly a yearly subscription to COMMUNICATIONS is 
$2.00 — but in groups of four or more, the subscription rate 
Is only $1.00 each per year. Each subscriber's occupation must 
be stated. Use the form printed herewith. You and your co¬ 
workers can sign up at the half-price rate. Then each of you 
can beep personal files of invaluable data available only through 
COMMUNICATIONS. 


A Communications resulted from merging Radio Engineering with Communications and 
Broadcast Engineering. 










































PACK TRANSMIHER 

{Continued from page 11) 
wave antennas on the receivers that 
feed the remote equipment. j 

Some tests of interest that have been 
made are Ihe enclosure of the pack 
transmitter in a completely copper 
plated cabinet. The receiver was at a 
distance of approximately two liundred 
feet. There was very little drop in sig¬ 
nal when the transmitter was com¬ 
pletely enclosed, either on 200 or 300 
megacycles. One of the most remark¬ 
able things about the 300-megacycle 
signal is that no interference of any 
kind has been received, and very little 
on 200 megacycles. 

One of the most serious problems so 
far experienced on 300 megacycles is 
the variation of signal strength due to 
some interference effect in and around 
metal structures. This condition is not i 
noticed in the open until a half mile! 
or more away from the receiver. Rapid] 
movements of the person carrying the 
pack transmitter had no effect on the 
reception within reasonable distances. 

T\vent>' IS-minute periods of broad¬ 
casting using the 300-megacycle pack 1 
transmitter was completed from the 1 
Kansas Citv 1938 Auto Show^ held in 
the Exposition Hall of Kansas City’s 
New Municipal Auditorium. The re¬ 
sults from the equipment as a whole has 
Ijeen very gratifying. 

• 

ELECTROLYTIC CAPACITORS 

(Continued from page 20) 
rents of extremely high frequencies by 
tlie vibrator t>^pe of current inverters' 
usually employed. In such applications, 
voltages of frequencies of the order of 
from 10 to 30 megacycles are impressed} 
on the filter network and the ordinary 
filter network df^es not attenuate at 
these frequencies. 

The explanation for this fact is that 
at such frequencies the filter network 
becomes an effective high-pass filter 
because the choke coils become effec¬ 
tively capacitive in function. If the 
electrolytic capacitors have sufficiently 
low values of impedance at these fre- ^ 
quencies, some of the extremely high -1 
frequency voltages can be effectively 
attenuated. The power factor value, at 
60 and 121} cycles, of the electrolytic ca¬ 
pacitors has absolutely no bearing in the I 
matter. I 

Low power factor, as such, may be 
a convenient sales weapon of capacitor 
salesmen, but the fact remains that ulti¬ 
mate user satisfaction will be increased 
if rad in-receiver engineers use electro¬ 
lytic capacitors with power factors that 
have not been lowered at the sacrifice 
of louvered breakdown voltages, short- j 
ened life and poor shelf life ebarrteter- 
istics. 



from the LARGEST 
the SMALLEST 

Typical of the large broadcast equip¬ 
ment manufactured by UTC is the filter 
choke illustrated on the left, designed for 
a 100 KW broadcast station and weighing 
about 31/2 ton. This unit is 100,000 times 
the size of the UTC OUNCERS. 

The new UTC OLINCER series represent 
the acme in compact quality transformer 
practice. These units weigh approximately 
one ounce, and those which do not carry 
D.C. have high fidelity characteristics suit¬ 
able for broadcast and similar applications, 
being uniform in response from 30 to 
20,000 cycles. The OUNCER transformers 
are ideal for hearing aid, aircraft, glider, 
portable, concealed service, and similar 
applications. 


The OUNCER units 
have overall dimensions 
of diameter by 

I 3/16^^ height, includ¬ 
ing lugs. Mounting is 
effected by two screws 
opposite the terminal 
board side. 


UTC OUNCER unit 
compared to smal'est 
bar biob. Illustration, 
at right, is slightly 
larger than actual size. 
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AUDIO UNITS fMax. Level —5 DB) 


Type No. 

Application 

Pri. Imp. 

See. Imp. 

List 

Price 

0-1 

MUe, pickup, or line to 1 grid 

50.200,500 

50.000 

$10.00 

0-2 

Mike, pickup, or line to 2 grids 

50,200,500 

50,000 

10.00 

0-3 ' 

' Dynamic mike to 1 grid 

7.5/30 

50.000 

9.00 

0-4 

Single plate to } grid 

8,000 to 15,000 

60.000 

8.00 

0-5 

Single plate to I grid, D.C. in Pri. 

8,000 to 15,000 

60,000 

8.00 

0-6 

Single plate to 2 grids 

8,000 to 15,000 

95,000 

9.00 

0-7 

Single plate to 2 grids, D.C. in Pri. 

8,000 to 15.000 

95,000 

9.00 

0-8 

Single plate to line 

8,000 to 15.000 

50. 200, 500 

10.00 

0-9 

Single plate to line, D.C. In Pri. 

8.000 to 15,000 

50. 200. 500 

to.oo 

0-10 

Push pufi plates to line 

8.000 to 15,000 ej. 

50, 200, 500 

10.00 

0-n 

Crystal mike or pickup to line 

50,000 

50. 200, 500 1 

10.00 

0-12 

0-13 

Mixing and matching 

Reactor, 200 Hys.—no O.C.; 50 Hys.—2 
MA. D.C. 

50,200 

50. 200, 500 

9.00 

7.00 


SEE THESE UNITS AT YOUR DISTRIBUTOR OR WRITE FOR LITERATURE 


72 SPRING STREET • NEW YORK. N. Y 
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the market place 


NEW PRODUCTS FOR THE COMMUNICATIONS FIELD 


FREQUENCY-LIMIT MONITOR 

Type 7 7 5-A trequei icy-limit muiiitar is 
designed tor momtoring high-irequency 
transmitters between 15U0 kc and 45 me. 

Warning lamps are used to indicate fre¬ 
quency* deviations outside a predetermined 
limit. Wlien tlie transmitter frequency 
exceeds this limit on the low side, one lamp 
lights; a similar deviation on the high 
side lights the other lamp. Operating 
limits are set by a dial on the panel cali¬ 
brated ill cycles i>er scccmd. 

The indicating system operates on the 
beat frequency between the trartsmitter and 
a self-contained crystal oscillator. Space 
is pro\4dcd for mounting tour crystals, 
tltat four separate channels can be mortis 
tored. The monitor i> a-c Q|>erated and 
mounted on a i9-mdi relay-rack panel. 

Further iniormatiou may be secured 
from the Radio Company. 30 

State Street, Cambridge, Mass.-CtiM- 
MCXICaTTON'-S. 

AUTO-RADIO TUNER 

The new Stewart electric push-button 
tuning unit for use on all types of auttt 
radios is shown in the accompanying illus¬ 
tration. The push-button control tmit fea¬ 
tures the same non-glare lighting arrange¬ 
ment used in other Stewart remote con¬ 
trols. It can lie mounted on either the in¬ 
strument panel or the steering post. The 
tuning mechanism is contained in a com¬ 
pact metal ca^e approximately x 3^4"' 
X 3'", which can bt mounted either on the 
fire w'all or attached to the radi<i receiver. 
By simply pushing a button, the desired 
statii/n is obtained among five pre-selected 
stations. 

This control ts a product of the F. IT. 
Sh^t^arl Manufaciitring Corp., 340 West 
Huron Street, Giicago. fllinols.—CoM- 
muxtc.^ttoks. 


CATHODE-RAY TUBE 

A new RCA low-voltage cathode-ray 
tube of the high-\-acuum, electrostatic de¬ 
flection type lias been made a\-ailable. Thi^ 
new* tube, designated as RCA-90?, will he 
of interest to the radio engineer, service¬ 
man. amateur, and experimental laboratory. 

The 902 is small in size, has a Z-inch 
(liameter fluorescent viewing screen, and 
operates with an anode N'o. 2 voltage a- 
low as 400 volts and as high as 600 volts. 
It is provided with two sets of electrostatic 
plates for deflection of tlie electron beam. 
The brihiani luminous spot produced by 
this new* tube has a greenish hue. The 9()2 
is electrically interchangeable with the- 
RCA-913. pfindded the an^ade \'o. 2 sup¬ 
ply is 400 volts or more. 

Because of its relatively^ low cost, small 
size, and its ability to produce a bright 
image at low voltages, the 902 h suited for 
use in portable oscillographic equipment. 

Further details of the characteristics and 
rating of the 902 may be secured from 
RCA transmitting tube distributors, or 
from RCA Radiotron Diusion, RCA 
4fanufiKtHring Co., Inc., Harrison, X. J.— 
Coxf M xmiCA noK s. 



General Radio's Frequency-Limit 
Monitor. 


Webster-Chicago Amplifier. 



The F. W. Stewart Auto-Radio Control. 


Mallory-Yaxley Volume Controls. 



The RCA Cathode-Ray Tube. 



WEBSTER-CHfCAGO AMPLIFIER 

Webster-Chicago have just announced a 
new 25-wait amplifier, Model 2L-25, which 
is said to be particularly adapted to critical 
iJUiiaJlaiion. The following specifications 
for tlus amplifier were announced by the 
manufacturers: distonion, 2liF( at 25 
watts i frequency characteristic plus or 
frunus 1 */ij db from 50 m iTCUJO cycles; 
muhi-siage degeneration. 

For further intormation write to the 
H^chslcf Company, Sbll Blotimingdaie 
Vve- Chicago, Illinois.—C omsiuxu atioks. 

GLASS COVERED MAGNET WIRE 

Mixlem research lias made possible the 
production of an inor^iuc textile. This 
new textile is made of glass. It is used 
by .Anaconda Wire and Cable Company in 
making their V'itrotex magnet wire and 
coils. 

In app^rance Vitrotex magnet wires re¬ 
semble silk. An outstanding cliaracteristic 
is saki to be the ability to withstand high 
temperatures for tong periods of time. The 
dielectric strength and insulation resistance 
is high and not seriously aliected by high 
temperature nor high relative humidity. 

The insulation is mechanically strong 
and ’Vitroiex wires can be wound into coils 
by following the same general methods 
tliat are used for other magnet wdres. The 
space occupied by \"itrotex magnet wires 
is less than double cotton of the same 
^ugc. 

For specifications and description of this 
product write ITfrc and Cable 

Company, 25 Eroadivay, New York, X. Y, 

—Com MUKICATION-S. 

VOLUME CONTROLS 

Maliory-Yaxley announces a new line 
of midget volume controls—plain, single¬ 
tap, double-tap and duals—a \*a liable m 
resistance rallies from 5*000 ohms to 3 
megohms inclusive atid in all necessary 
tapers. 

A feature of this new* development is a 
line of 17 plug-in shafts i Pat. applied for I 
which give the 56 controls a range of over 
1,000 exact replacements. .V special or 
exact replacement is made by merely plug¬ 
ging in the required tApe of shaft. 

Complete inforTnation is available from 
any aliory-Yaxley distributor. F. R, 
Mallory S' Co., Inc., Indianajiohs, Indiana. 
-CoMMU^nCATfONS. 

SPEECH-INPUT EQUIPMENT 

Gates have recently announced their 20-B 
console type speech-input equipment for 
radio broadcasting stations. This equip¬ 
ment is said to be designed with all the 
common required features to make a flex¬ 
ible studio setup. X’egative feedback is 
used in the audio circuit to secure low 
distortion- It is said that the cabinet was 
designed by a leading cabinet iriaker. The 
cabinet body is of walnut and tlie top of 
inlayed foreign Ragutta wciod. 

This equipment is completely described 
in a catalog on speech-input equipment 
Write to Gates Radio S' Supply Co.. 
Q ui rtcy, III inois. —Co m mt xtcattoxs . 
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"TOPHET C" 

meefs mechanic*! 
and corrosion-re$is- 
tant specifications. 


High specific resis¬ 
tance fof compact 
resistors and con¬ 
trols. 

• 

Bare or insulated. 
Tangle-proof spool¬ 
ing. 


Pronounced TOP - PET — the always - uniform 
nickel-chrome alloy which bears the initials and 
endorsement of the pioneer. Made by alloy 
specialists for resistance-device specialists. 



W W h ” TTi " hi* mi 


(LBUe B. DRIVER CQ 

NEWARK, NEW JERSEY 



IjIIjEV 


correcrtv 

^requencY 
an, ^re- 

r 20 KC. 

r 

^-endaVions on 

r;::; 

-•'» ™“'"a 

attention. on 

catalog 

request. 


BRUSH HIGH FIDELITY 
PHONO PICKUP 



COMBINES 


features that make this product ideal 
for numerous playbacks from acetate 
recordings without damaging the record. 

For example, its light weight, adjustable 
from Jz to 2 ounces in quarter ounce steps, 
is a decided advantage. It has a low moment 
of inertia and gives a flat response from 30 
to 10,000 cycles ± 2 db. 

An accurately ground sapphire point and 
an offset head that allows perfect tracking 
play an important part in the perfection of 
this instrument. Write for complete details. 

Price $75.00 Net 

The brush development Co. 


3318 PERKINS AVENUE 


CLEVELAND. OHIO 


immediate 




V.'*: 


FOR DESCRY! 


UHE AND SAMPLES WRITE DEPARTMENT M4 


WILLIAM BRAND & COMPANY 

268 Fourth Ave N. Y. 217 N. Deiplaines. St., Chitogo HI 
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BRUSH PICKUP 

Shown in the accompanying illustration 
is the new Brush high-fidelity pickup. This 
unit has been designed to give fiexibility, 
minimum record wear, and high-quality 
reproduction. The frequency response is 
said to be flat up to 10,000 cycles. 

Complete information is available from 
the Brush Development Company. 332- 
Perkins Avenue, Cleveland, Ohio.— Com¬ 
munication*:-. 


IRC RESISTORS 

Eight new units recently introduced 
bring the total of IRC Precision wire- 
wound resistor types to twelve, thus giving 
a complete range of inductive and non- 
inductive resistors. The additions include 
five new resistors of the present IRC de- 
-sign and three new desigius to allow for 
vertical mounting in small spaces. 

Tlie new T>pcs WW-5, \VW-6, WW-7. 
\V\V -8 and \V\V-9 represent intermediate 
sizes for rlexible mounting. They also 
provide, as in type WW-S, high ohmages 
non-inductively wound on a small form. 
Tyjies \V\\'-8 and \V\V-9 are center tapped 
units, inductively wound, for economy of 
space. 

A feature of the new' Types \V\V-12, 
W\V-13 and WW-14 is the method for 
bringing both terminals out at one end. 
The resistance wire is returned to the lead 
intemailly through the ceramic and in¬ 
sulated and protected from windings and 
mounting bolts. All units are wound on 
ceramic cores with high grade Nichronic 
or Copper Nickel wire. Special impregna¬ 
tion is employed to protect the windings. 

These new precision resistors, along wfith 
a complete listing of the many other IRC 
ty'pes are described in the 1938 IRC Re¬ 
sistor Catalog. A copy may be obtained by 
addressing your request to Internatumal 
Resistance Company. 401 North Broad 
Street, Philadelphia, Pa. —Commi nic.a- 
TIONS. 


FREQUENCY STANDARD 

The Ferris Model 33 Calibrator con¬ 
tains three ciy^stal-controlled oscillators 
having fundamental frequencies of 100. 
1,000 and 10,000 kilocycles, and arranged 
to generate harmonics which are usable 
up to about the 30th or 40th of each crystal 
fundamental. In addition, there is a multi¬ 
vibrator controlled by the 100 kc oscillator, 
giving fundamentals of 50, 25, 20 and 10 
kc, the harmonics of these being usable 
up to about 3,000 kc so as to provide finer 
.subdivisions of the main frequency in- 
ter\*als 

The frequencies generated in the Cali¬ 
brator can be picked up by an external 
receiver, as in receiver calibration, or wdll 
produce beats against any externally-gen¬ 
erated frequeno.' such as that coming from 
a signal generator or oscillator w'hich is 
to be checked or calibrated. For this lat¬ 
ter purpose a self-contained detector and 
audio amplifier is provided, so that no ad¬ 
ditional equipment other than a pair of 
earphones is required for this use. 

The three crystals are of the low-drift 
t>^, ground and adjusted to an accuracy 
of .01 p<ircent, or 100 cycles p(^r mega¬ 
cycle. Temperature drifts will not cause 
variations greater than about this amount, 
so that the total possible error under any 
normal condition should not exceed about 
.02 percent 

This Calibrator is a product of the Ferris 
Instrument Corp.. Boonton. N. J.—CoM- 

Nf UN/C.\TIONS. 



Above: The Brush Pickup. Below: IRC 
Resistors. 



Above: Shure Microphone. Below: 
Centrolob Condensers. 



Above: Utah Speaker. Below: Ferris 
Calibrator. 



SHURE MICROPHONES 

A scries of new carbju and crystal 
“Military-Type" hand microphones has 
been announced by Shure Brothers. 

One of the features of the new micro¬ 
phone is the case design which eliminates 
the conventional handle and makes the 
microphone fit in the palm of the Itand. 
The “Militaiy'-Type” microphone is small, 
light and compact, may easily be slipped 
into the pocket w’hcn not in use. An im¬ 
proved spring-lever tvr>e positive-action 
switch (whidi operates both *'press-to-talk” 
and On-Off) optional. Relay contacts 
can be furnished. 

In addition to the standard, units. Shure 
"Military-Type” hand microphones are also 
available in new^ anti-noise “close-talking” 
modeU based on a design principle which 
i-s said to make possible close-talking per¬ 
formance with practically complete elim¬ 
ination of background noise. 

For further information write to Shure 
Brothers, 225 W. Huron Street. Chicago. 
—Com m V s ication s. 


CENTRAUVB CONDENSERS 

Centraiab has announced their new' 
ceramic fixed condensers. These units are 
av’ailable in ranges from 10 mmfd to 1,000 
mnifd. These capacitors are available wuth 
controlled temperature coefficients to com¬ 
pensate for temperature changes in radio 
chassis. The capacitv'-temperature coetTi- 
cient is said to change in the right di¬ 
rection to maintain the oscillator frequency 
constant. The capacitor’s low mass is also 
said to allow it to follow the chassis tem¬ 
perature closely and thus adjust the res¬ 
onant frequency of tuned circuits without 
a time lag. 

Bulletin Na 20 contains further informa¬ 
tion. Write to Centraiab, E. Keefe 
Ave., Milwaukee. Wise.— Communica¬ 
tions. 


UTAH SPEAKERS 

Two new 35/2 inch speakers have been 
announced by Utah, One is a permanent- 
magnet dynamic type, w'hile the other is 
an electro-dynamic unit (showm). Im¬ 
provements are claimed in the performance 
of the speakers, among them the propor¬ 
tioning of the generated harmonics in the 
cone surface to produce be.tter tone qualit>'. 
Complete information is available from 
Utah Radio Products Co., 820 Orleans 
Street, Chicago, Illinois.— Communica¬ 
tions. 


RESIN ADHESIVE 

A new phenolic resin adhesive is an- 
noimced by General Plastics, knowm as 
their 5116 Resin Adhesive. It is stated 
that this material, in solution in a hydro- 
carUin solvent, has exceptionally high 
lionding strength, is particularly efficient in 
bonding asbestos to sheet steel, rubber to 
metal or cellulose acetate materials, plastic 
molded parts, porcelain enameled parts, 
cellophane or treated papers to steel,, cop¬ 
per wire or wood It is said to be un¬ 
affected by w'ater. moderate heat, alkalies 
and mild acids; ased as a coating, it with¬ 
stands a 50% caustic soda solution in¬ 
definitely ; retains its bonding strength up 
to 100° Centigrade; softening point be¬ 
tween 115° and 120° C. (ASTM). 

For additional data, write to General 
Plastics, Inc.. North Tonawanda, N. Y.— 
Communications. 
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JENSEN SPEAKERS 

With the intention oi meeting the de¬ 
mands for repiacement speakers, Jensen 
has jtLSt announced a new line of speakers. 
These, sf^eakers arc being manufactured 
now in 5, 6 and &-inch sizes. They arc 
compact, light, and ruggedly built. All 
are oftere<j with adjustable-impedance 
transformers or fixed-impedance transform¬ 
ers and are available with an assortment 
of field coils. 

Full descriptive literature is available 
from the Jensen Radio Manufacturing 
Company, 6601 South Laramie Avenue, 
Chicago, Illinois.— Communication5. 

RECORDING AMPLIFIER 

A professional recording amplifier, in¬ 
corporating frequency compensating net¬ 
works and allowing accentuation in either 
high or low frequencies nr both, has been 
placed on the market. The equalizers em¬ 
ployed are continuously adjustable and set¬ 
tings may be cliang<xi while in actual use. 
The equalizers are said to add amplification 
to tlie circuit. 

This amplifier is a product of the Utd- i 
versal Microphone Co,, Inglewood, Cali- 1 
f om ia .— Com it u n i catio k s . 

COMPACT VELOCITY 

The new Amperite compact velocity is 
shown in accompanying illustration. It 
h complete with output transformer, cable 



connector and switch. In spite of its size 
it is said to have the output of a large 
velocity,—70 db open line, a frequency re¬ 
sponse from 60 to 7,500 cps, ±; 2 db. Can 
be used for speech or music and b ob¬ 
tainable in either low' impedance (model 
ACL) or high impedance (model ACH). 

Complete information may be secured by 
writing to the Amperite Company, 561 
Broadway, New York City.— Commuxica- 

TION5. 


another 

DuMont Achievement 

-The Phasmajeefor 

Providing a Standard Video Signal Source to 
Promote Television Developments 

The DuMont Phasmejector Type ^ t eliminates the dependence 
of the television experimenter on erratic and variable signals 
from the scattered television transmitters. This tube generates 
a video test signal with an output of 0.2 volt across a 10,000 
ohm load. The signal is produced by varying secondary 
emission resulting from the scanning of a picture on a metal 
plate by the electron beam. In the Phasmajector Type ^ 1 a 
line cut of Abraham Lincoln is used. The results obtained on a 

type 34-XH three inch cathode 
ray tube may be seen in the 
illustration below. 

The Phasma'iector Type 
^ I may be used with two 
DuMont types 164 or 168 
oscillographs with minor 
circuit changes for a 
demonstration of the 
principles of television. 

Price $40 




ALLEN B. DU 

UPPER MONTCLAIR 


MONT LABORATORIES, INC. 

Jf ESPEXliN^'^N^EW ' yOJ?A' NEW JERSEY 


Soutofevffi 



P. A. manufacturers 
swear by CINAUDAGRAPH! 

What's the reason? Why do 75% of all P.A. producers 
naturally turn to Cinaudagraph tor speakers? 


You can't put your finger on any 
one reason. "Proven superiority" 
of product might cover it, but 
that's too general. To understand 
it, you've got to listen to Cinauda- 
graph's superior performonce — 
smooth, powerful, . . . day in, day 
out, in all kinds of weather. Only 
then will you know what dependa¬ 
bility in a complete line of speak¬ 
ers really means; only then will you 
understand why 3 out of every 4 
P.A. manufacturers today insist on j 
Cinaudagraph. 

Complete details on request. 



CINAUDAGRAPH 

CORPORATION 




IT A BANNER 
^ ^season WITtt 




SPEAKER DIVISION 


STAMFORD, CONNECTICUT 




I 
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VETERAN WIRELESS OPERATORS 
ASSOCIATION NEWS 



W. J. McGONIGLE, President 


RCA Building, 30 Rockefeller Piata. New York, N. Y. 


H. H. PARKER, Secretary 


HONOLULU 

TUE iioxuLLLU Star-Bxdletin of February 
12 reports (under a picture of George 
Street* “Street Heads Wireless Men." It 
further stales: “George Street is tlie new 
Chairman td the Honolulu Chapter of the 
\*eteran Wireless Operators Association 
succeeding S. Maddams. He was elected 
at the Thirteenth Annual ‘cruise-party’ of 
the association held Friday, February* 11, 
at his home at Kahala. The group elected 
Werner L>ieiz, Secretar\'. He succeerls 
IL F. McImo>h. 

“The meeting began with a steak 
barbecue at 6 p. in. About 45 members 
w’ere present. They represented the fol¬ 
lowing commimication companies and ser¬ 
vices ; Commercial Pacific Company, 
Mackay Radio Telegraph Company, Press 
W'irele>?, Pan American Airways. Trans- 
radio, Inc.. U. S- Army Signal Corps., U. 
S. Xaval Service and RCA Communica¬ 
tion-*. 

“Tlie \ eieran W’ireless 0])erators .\s- 
s*K:iation i- a world-wide organization. 
The Honolulu Chapter held its meeting 
concurrently w ith the meeting of the Xew 
York Chapter at the Hotel Astor. 

“The program of tlie Xew' York meet¬ 
ing wa? broadcast "ver the blue network 
of the Xational Broadcasting Company and 
by special arrangement the local group 
listened in atid exchanged messages with 
the Xew York meeting. 

“Xext meeting of the ass^Kiation will be 
a summer picnic party," 

H. F. McIntosh, retiring Honolulu 
Chapter Secretary, report.s; 

“The Siirifxiard Chapter celebrated the 
Thirteenth Annual Cruise with a mighty 
swell barbecue steak dinner on the attrac¬ 
tive and spacious law*n at George Street’s 
home at Kahala. Messrs. Street. Maddams 
and a few others presided at the barbecue 
gadget by the light of a t>'pical Haw'aiian 
moon, coconut oil torche.^ and the ruddy 
glow of the charcoal fire. Cocktails were 
served before the dinner and beer with the 
dinner—altogether it was a ver>' tasty 
meal. 

‘Chairman Maddams made a speech out¬ 
lining the. aims and purposes of the 
\'W'OA and thanked those present for 
their c<M-»|)eratii:»n and attendance. He 
pointetl out the splendid progress made 
by the Honolulu Chapter in increased paid- 
up membership during the past year. 

“L, D. Paulson gave a brief talk on his 
connection with the ill-fated ‘Samoan Clip¬ 
per.’ ^fr. Paulson served as alternate op¬ 
erator to T. J. Findley, who lost his life 
in the disaster Actuallv it was Paulson’s 
trip out. but an injury sustained while 
ab^rd the company’s schooner ‘Trade 
Wind’ at Kingman Reef on a previous trip 
prevented hi' going. At the conclu'ion of 
his talk a half-minute silence wa-s '‘bserved 
by all hands in solemn tribute to the mem- 
nr\- of ^^r. Findley Mr. Findlev was an 
about-to-become member of the Honolulu 
Chanter, for he i(V>k his membershin ap¬ 
plication ’A-itl^ him intending to mail it 


back to the secretary. Fate intervened, and 
neither Mr. Findley nor the application 
ever came back. 

‘.After dinner ballots were distributed 
for the amiual election of oflFicers. George 
Street was elected Chairman and Werner 
Dietz was elected Secretary." 

“On belialf of our Association we extend 
heartiest tlianks to S. B. Maddams, retir¬ 
ing Chairman, and H. F, McIntosh, retir¬ 
ing Secretary of the Honolulu Giapter, for 
their splendid contributions to the progress 
of our .Association in the ‘Paradise of the 
Pacific.’ A swell job. SBM and HFM. 

"-And to George Street, Oiairman-elect 
(an old and eminently successful hand at 
the chairman’s job), and tu Werner Dietz, 
Secretary-elect, we send greetings and best 
wishes for their success in furthering ihe 
advancement of our Association’s activities 
in their community."—^MC. 

BOSTON 

i!.\RRV ciiETHAM, Chairman of the Boston 
Chapter of our -Association, reports; 

"One hundred attended the ‘Y'ankee 
Chapter’ cruise on the 11th lU' February. 
The Honorable J, P'rank Sullivan of Provi¬ 
dence. R. I., a member of our 30-A'ear 
gr«»up, acted as Toastmaster. The fellows 
from Providence were all in attendance. 
Klmcr H. Walter.s. Testimonial Scroll re¬ 
cipient, was present. Charles C. Kolster. 
Past Ciiairman, Tom Chetham, my fifteen- 
vear-o)Iil son. Tack Dodge, Chief Engineer 
W AAB-WXAC. Arthur E. Ridley. Ed. 
’fiemey. Jimmie Greene. .Arthur E. Eric- 
M)n. Howard Thornlcy, J. A. Prior were 
all there. 

“Lieut. Col. David S. Boyden, formerly 
«»f the U. S. Signal Corps, was the priiM:i- 
pal speaker. Inspector Walter Butterv^'orth 
of the F. C. C. spoke of the days when 
he and (Thairman (Thetham were ‘bunkicN’ 
in the Signal Corps. 25 years ago. A. C. 
Paine, Supt.. RCA Communications in 
Boston, gave an interesting talk. .A mar¬ 
velous demonstration of police radio vs as 
given by Lieut. Watt and Sgt. Arthur H. 
Vickerson of the Boston Police Depart¬ 
ment, We contacted all Divisions and the 
Police Boat from the head table. 

“-All in all, a fine party and worthy of 
tlie name Veteran Wireless Oiierators As¬ 
sociation Cruise.” 

SCHOLARSHIP 

MR. c. J. P-\N'N*rLL. President of R. C. A. 
Institutes, Inc., replied to a letter from our 
President William 1. McGonigle as fol¬ 
lows : 

“Receipt is acknowledged <>f y«jur letter 
of the first instant suggesting that a 
scholarship to be known as the ‘.Marconi 
Memorial Scholarship’ be made available 
in competition by the RCA Institutes under 
the sponsorship the \"eieran W ireless 
Operator' .\'S«xiation. 

“W'e heanily endorse the suggestion and 
accorclinglv you are authorized to make the 


announcement to that effect as well as to 
include the details of the scholarship in 
the forthcoming Year Book of the -Associa¬ 
tion. 

“I regret very mudi tliat my absence 
from the city next week will prevent my 
being able to attend the dinner, but the 
assc^iation has my very best wishes for its 
welfare and success. I am very proud of 
my life membership in this .Association.. 
With all good wishes, sincerely yours, C. 
J. Paiinill, President RC-A Institutes, Inc.” 

W’e quote from our Marconi Memorial 
1938 A’ear Book: 

‘‘The Scholarship represents a value of 
well over seven hundred dolbrs and in¬ 
cludes the Matriculation Fee, full Tuition 
and text books. The Scholarship is in the 
General Course which provides a thorough 
general knowledge of the radio industry as 
a whole. In addition to the broad scope of 
the fundamental training, the student will 
receive practical and complete training in 
each of the basic specialized branches of 
the art. He i-s, therefore, not limited to 
one particular field of endeavor, but is 
ill a position to choose intelligently the 
field which he w'ishes to follow as a career. 
He will aLs<» possess the diversified train¬ 
ing necessary to take immediate advantage 
of opportunities in related fields as they 
arise. The course requires eighteen months^ 
days, or four years, evenings, for comple¬ 
tion. 

"The manner in which the Scliolarshlp 
w ill be awarded will be determined by the 
Scholarsliip Committee of our Associa¬ 
tion, Mr. J. R. Poppele, Chairman. 

“\V<t invite inquiries and suggestions, and 
when publishcsl, tlie details will be mailed 
to all interested persons and groups.” 

PERSONALS 

A RECORD job by H. A. Steinberg. V. W’. 
O. A. Special Representative, in bringing 
in new' members. Keep up the good work, 
H-AS. . . Our grateful appreciation to L. 
L. Adelman. Sales Manager, and Bill 
Bailey, Chief Engineer, Cornell Dubilier 
Company, fr^r their fine support of Year 
Book and Dinner. W^c w'cre verv' glad to 
see them there with several other mem¬ 
bers of the Cornell Dubilier staff. Come 
again next year, L. L. A. and B. B. 
A cordial welcome aw*aits you. . . Sincere 
thanks to V. P. \’'illandre. Radiomarine 
(Thief Operator, for an c.xcellent job as 
(Thairman of the Ticket Committee. . . 
.And to the officer, w'ho next to the AT P. 
usually gets the least mention, our wortliy 
Treasurer “Bill” Simon deserves high 
praise for his cooperative efforts as Chan¬ 
cellor of our Exchequer. Thanks. “Bill.” 
—MC. ... A kind letter from our I.ady 
A'eteran, Anna .A. Hughes, thanking us for 
our invitation to the Thirteenth .Annual 
and her regrets at having been unable to 
attend, AVe now' c.xtend an invitation to 
Mrs. Hughes to \ye our honored guest on 
the occasion of our 14th Annual Cruise. 
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JtMAHEHT MAGNETS 

We make Permanent Magnets 
for All Purposes 
Stamped, Formed and Cast, 
Chrome, Tungsten, Cobalt 
and 

ALNICO** (cast or sintered) 
under G. E. license 

THOMAS & SKINNER 

STEEL PRODUCTS CO. 

1113 E. 23rd ST. « INDIANAPOLIS 

LAMINATIONS FOR RADIO TRANSFORMERS 
TOOLS ♦ DIES ♦ HEAT TREATING ♦ STAMPINGS 


CLEANING WITH SECURITY 


IDEAL 


"JUMBO" 3-IN-1 CLEANER 
BLOWS — VACUUMS — SPRAYS 

Delicate now cleaned thoroughly without 

danger ot breakage. A high velocity stream of dry 
air at lou* pressure 
—does not disturb 
the most sensitive 
precision instru¬ 
ments. 

Routs du^t and dirt positwely and 
gently. Easy to operate — light — 
compact — durable. 

FREE TRIAL 

IDEAL COMMUTATOR DRESSER CO. 

1062 PARK AVENUE SYCAMORE, ILLINOIS 



ARE YOU Training OR Waiting FOR TOMORROW? 
New Equipment—New Problems Demand Men with Traininq 

Thsr# If ns ifiyitcrY li to mhui wllll 

brini." Nm »«fi blflily cMiNiestpM 

re«elvcrE. traaualatan It HERE. 

PrtdicaJ tciovftiiiM It moi fir dUI Mm vast 
tD ««t thus! In lltiliR *lir ftqd tbit NOW It tlM 
time tt Intim ttuir futurt by liierMtiai thiir 
CREI Ihiih tfudy esunf an PRACTICAL, 
anif baire bren Itiartuebry tntul asE pmad in nil 
kraaebet tf Ratfii. 



Write Today for "A TESTED PLAN 

for a Future in 
Pr^ctUial Radio Ensineerins*’ 

Thii FREE laftmatlTt »|M IllirKtratad btaklai will 
provr Niaful to men hit nliEflMl with th«ir prMtat 
pctUltnt In Badttv WHtt far yauf FREE COPY. 

Capitol Radio Engineering Institute 

, „ , yEW YORK OFFICE: 


WASHINGTON, D. C. 
Hth and Parle Rd., N.W. 


29 BrQodtray 





ff 


TOPS 

FOR RADIO WORK 


OanltMT SotiSnr U ouejluiiMdi for Ltih Un- 

■lU artnctli. [>erfttritt*iii» iinij eccdooit. Quidi 

actins fliii of pBpa vaur vililu tthsUi—tio mtrmt added 
—parailu ruitr cicmaer wude by expen or touieur. 
Caiu * 3 lisAQ e»cn opdiaarr foJdrr'i bntauar DfoducctJ by otudma mcLbodi tod 
r<itU(irQcot of our OKU de«*lopnvt«L Uinliner ^krltlen tre lY^nabln Id tanoua 

tlloyt cur* iiaat aod in tanqn inutl u 1 3^ oT id iarlL 1. 5 tod ^fi-lb. 

* 

Eastern Saies Office and Warehouse 
DAVID M. KASSON & CO., 2«4 Canal St., New York 



4819 S- CAMPBELL AVE. 


CHICAGO, ILL. 


USED LABORATORY EQUIPMENT 

Weston — GJL — L&N — GJE., Etc. 

Meters — Bridges — Torsion balances — Inductors. 
Decade boxes — AnaK'tical balances — Oscillographs. 
Tubular rheostats — Signal generators — (Condensers. 
Write for new list 

Louis J. Winslow 

200 PENNSYLVANIA AVENUE HILLSIDE, N. J. 



RADIO IN IT S ENTIRETY! 


«fves lh< trade v,i|li c^cVf need Ib radio- 

-_1|[ CAmfileIc 160.pace C«lalo£ of patioiiiillv kmtwn 
Bvadw receivcrv public address, parfs, siippiiem and 
eqinpjrwnt. O+ders klripfied Snarrte day received. 

BURSTEIN-APPLEBEE CO. 

1012-14 McGEE ST. KANSAS CITY, MO. 


UP-TO-DATE CATALOG AVAILABLE 




lEZO ELECTRIC CRYSTALS 

GUARANTEED Accurate to BETTER than .01% 

Send for FREE Booklet and Price List! 

SCIENTIFIC RADIO SERVICE 

"Tke Cryst^ SBeci^iists Since 1925” 
UNIVERSITY PARK - HYATTSVILLE, MD. 


CHAS. EISLER'S 


MILLIONS 


FOREMOST IM TH£ ELECTRONICS 
FIELD FOR OVER YEARS' 

CbaNes EHItr^i fer tbe arWiKtlaa 

EQUIPMENT HAS PRODUCED ®f '■‘l** el«<tra»it iiibes. IntAndatwnf 
^ lajD|M, X-Ray and calliadji ray tubH, 

ciify ■vftches, pbota-tHactrie eafli. and aa«a 
iitns bai net the Hvarest deHAds af In- 
itiiftry Jn eparatiBS at ntainHOi iradiKtjaii 
bad minlmuia rest. If y«u are In tha sartitt 
far any tf the abava nr allltd ifasiamtnt 
IntJudlnt elaetHc spat weldtra op to 23Q KVA. batt, aad art »ld*ri, qaf In taneh 
vith in. Write far ear '^celkpe and plus werbing Laberatory aaits'* catalog. 


EISLER ENGINEERING CO. 


750 S. 13th STREET (Maar Avon Ave.) 


NEWARK. N. J. 


DON'T FAIL TO ATTEND THE ANNUAL MEETING 

INSTITUTE of RADIO ENGINEERS 

HOTEL PENNSYLVANIA NEW YORK, N. Y. 

JUNE 16-17-18 I 
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THE 654 


# A 300 Watt Tantalum 
Plate Tube for Use in 
the I KW. Broadcast 
Class 


# F. C. C. Rating: 500 
Watts for High Level 
Modulation 


• Price: $75.00 


9 Write for Data 


HEINTX J 


SOUTH 

SAN FRANCIS^ 




Kaufmah 




CALIFORNIA 
U.8, A. 


Waxes 

Compounds 

Varnishes 

RDR INSULATION 
OF CONDENSERS 

Transformers, coils, 
power packs, pot 
heads, sockets, wiring 
devices, wet and dry 
batteries, etc. Also 
WAX SATURATORS 
for braided wire and 
tape. WAXES for radio 
parts. Compounds 
made to your own spe¬ 
cifications if you prefer. 

•ZOPHAR 

Mills, Inc. 

Founded 1846 
120—26th Street 
Brooklyn, N. Y. 


Advertising Index 
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Aerovox Curp. .. 31 

Lava Corp. G 

Ampcrt-t Elttctronk ProductK, Inc. 
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Amperite Co. 35 

Astatic Microphone Laboratory, Inc. 
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Bakellte Corporation . 1 

Bliler Electric Co... 43 
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Du Mont Luba., Inc,, Allen B. 4ri 

E 

Eisler Eng^ineerini? Co.. 47 

F 
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VISASIC 

full automatic 
Radio Telegraph Recorder 


FOR COMMERCIAL AND AMATEUR USE 


1^^ worth of tape records over 3,000 words 
Mode! VI-B—Semi-Professional 

List $75.00 

Model V-5—Professional High Speed 

List $175.00 

Prices FOB New Yoric City 
W'rife for Full Particulars 

aNIVERSAL SIGNAL APPLIANCES 

Department C 

64 West 22nd Street New York City 


•B 

Service On Special 
FUSES AND Mountings 

LitCeHu^rs arc ouistandinjt in iceuraev, in tne- 
rhanlcal strenith and iorprvved d«;»tgn. Lltteilufie 
excel In simp licity- and efficiency. W'© 
may have ready EX.ACTLY what you have Tranced. 
H noi. WE are egmpped la quickly adapt a namber 
iu comply with your requrrements. Thii plan 
often effects subitantial savings, 

Should voar prohlem call lor a fuse that is new, 
apecial, different, our staff will undertake to pro¬ 
duce it. As they work efficientlVr these spficial 
jobs seldont eittail much extra cost : often none, 
Seod us detjiila, coEuplete as poasibte, as to cir- 
cuita. rcquircfticiits, quantity desired, etc., and we 
shall promptlly furnish. gpedScatinnt with qiiota- 
lion. Without obligation, of course. Write 

LITTELFUSE LABORATORIES 

4242 Lincoln Avenue, Chicago, Illinois 
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Ss AS SIMPLE AS 


When the transmitter deviates from the assigned 
frequency by a predetermined amount, one of the 
warning tamps on the panel lights and indicates 
direction of deviation. 



From one to four low-temperature-coefficient 
quartz plates, housed in a simple temperature 
control box maintained at 50 deg. C, can be used 
to monitor any one of four frequencies. The de¬ 
sired channel is selected by a switch on the panel. 



STOP AND GO 


With the New G-R High- 
Frequency Visual Monitor 

1,500 kc to 30,000 kc 

• The answer to the high frequency monitoring 
problem . . . extremely simple to operate . . . easily 
installed . . . low in upkeep . . . moderately priced 

FEATURES 

• } isu4ti indication of deviation outside legal allowance 

• Warning lamps light if transmitter deviates above or 
heiow allowed tolerance 

• Lamps show direction of deviation 

• Easier to watch then continuously-indicating type of 
instrument 

• Simple to use: lamps out, frequency OK . . . one lamp 

lighted, frequency off 

• Very compact . . . only 7 inches of relay-racV space 

• Can be used on one to four channels 

• Easily installed . . . requires only a-c line and simple 
coupling tc transmitter 

• No subsequent adjustments needed 

® Entirely a-c operated from built-in supply 

• Insures legal operation at all times 
Type 775-A Frequency-Limit Monitor. . S240.00 

Type 376-M Quartz Plates [one required 

for each channel).$50.00 ea. 

GENERAL RADIO COMPANY 

CAMBRIDGE. MASSACHUSETTS 
New York Los Angeles 



GENERAL RADIO COMPANY, Cambridje, M.,. 















WITH BROADCAST EQUIP¬ 
MENT MADE BY RCA-THE 
ONLY ORGANIZATION EN¬ 
GAGED IN EVERY PHASE 
OF RADIO! 



Now’s the time to build up for the future! —that the RCA trademark is your assurance 


Standard units will enable you to increase of right quality at right prices. Remember, 

your studio facilities at low cost. Remember too—only RCA offers you products backed 

—whenever you buy broadcast equipment by experience in all branches of radio I 




TURNTABLES 


AMPLIFIERS 


New* RCA announces the 
70-B Transcription Turn¬ 
table! Equipped with perma¬ 
nent stylus tone-arm, varia¬ 
ble cutoff scratch filters, this 
turntable produces even 
higher fidelity on lateral rec¬ 
ords than the popular 70-A. 
Owners of 7()-A Turntables 
may modernize by purchas¬ 
ing the MI-48 5 7 lateral tone- 
arm kic.No needle to change. 
Allowance on old tone-arm. 


New^ RCA Economy Line 
Amplifiers permit additions 
to existing facilities. They 
are available at little cost, 
require but a small space. 
Pre-amplifier, program am¬ 
plifier, bridging and moni¬ 
toring units are available for 
rack or chassis mounting. 


MICROPHONES 


LOUDSPEAKERS 


A microphone for every pur¬ 
pose. The RCA 74-11 Jr. 
Velocity Microphone im¬ 
proves inside remote pick¬ 
ups. This fine microphone is 
inexpensive, offers fine qual¬ 
ity. The 77-A Unidirec¬ 
tional Microphone avoids 
troubles in mike placement 
in small studios, helps pre¬ 
vent excessive reverbera¬ 
tions in large rooms. 


RCA64-A MonitoringLoud- 
speaker covers the audio 
band with unusual smooth¬ 
ness of response. Double 
voice coil speaker, expo¬ 
nential chambers in the cabi¬ 
net enable you to monitor 
programs w ithout the neces¬ 
sity of making allowances 
for the speaker.Typical RCA 
high quality. 


For full information about any of this equipment write nearest district office 


RCA tubes—the standard of broadcasthig 



New ll?0 Sixtli Ave, 


RCA MANUFACTURING CO., INC., CAMDEN, N. J. • A Service of the Radio Corporation of America 

Cbicaaci; £* lllinoii Su • Atlanta: 490 Peachtree St., X, E, ^ Dellis: Saute Fe Boildins • Sma FraodiCoi S'mth Si. ■ Hollywood: tei6 N. Sreunorc 


















